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The p wose of this journal is to record accurately, 
itereatingly, the world’s progress im scren 
ment 


tifle kn eduve and industrial achieve 


Entrenched Troops Versus 16-inch Mortars 
/ Hit 16 h mortar into 


ehind a veil of trict 


conceived and brought 
ecrecy at the 
inswer to the 


Krupr rks was Germany 


frontier fort f the Frenel ine of defense We al 


know bat ippened whe thi itest exemplifica 
thon f the irresistible force and the immovable 
bat ructie inet i German giant with its smaltier 
brethret thre I n i-ineh and the German mobil 
| prions it their way through the Belgian and 
French fortith lol vith something f the ease with 
hich a keen knife 4 le i pat of butter Ilad the 
wel f German rush through northern 
France hee liclient to carry the masses of German 
infantry the ring of permanent fortifications encit 
ing Par hese ime mammoth siege piece d 
l t dt the ! t 
j a ‘ ould have cut ar el d 
for the ¢ u right the very heart of Par 
itself 
We ive 1 or more than once in these columns 
that, in the hi t of warfare, every novel means of 
attact i al rdequate means of defense deve 
oped to mee ut when the story of Liége, Namur 
and Maule e Ww made known, it seemed as though 
Germat bwcl fe ce secured the whip hand, by pro 
ducing ai ‘ f attack to which no adequate reply 
ould te risacie 
Neverthel evel in the case of thi stupendou 
en] it | j te | i though histor would 
peat itself in the matter of defense for an effective 
inswer to ft ity} ipen liege gun has bee! [ md im the 
infantryma ith his rifle and entrenching tool And 
herein is to be found an explanation of the fact that 
t I fortifications as those at Verdu une 
to-da standit lntact against the German invasio! 
For had the Germ been able to carry their lines of 
entre! ed -infant with their supporting field arti 
t ind n e guns, sufficiently close to these fort 
esses ft ike | ble the emplacing of their heavy) 
ewe ill \ to the rear but within striking 
ra «, these Tf tre ‘ would have crumpled up undet 
the ta matt weeks ag The desperate fighting, 
the endles ttack and counter-attack, which have been 
taki ‘ en the German and French hosts 
iround Verdun, | been a struggle for the possession 
that perimeter of the surrounding terrain, within 
which the German siege artillery must be emplaced if 
Verdun is to be taken 
‘nd se le ws come ibout a mo ecuriou in 
! t tl ended relation of permanent fortiticatior 
smal sot tead f the fortres protecting the 
tr " the protecting the fortress which 
mnt ! tul rhert he evidence of the fact, recently 
d tei lie that the day of permanent 
j ic 
l i | l for the present at least, to 
he rt f their intended purpose, the Germans 
ire emi i t t! reur of their entrenched 
infantrs mi are using tft for the attack of field 
entrenchments—another cu u dl pment of the 
war sed under condi effect is more 
moral ¢ A costly 16 ‘ ell, one sue 
esstnu! hit itt turn a powe (;ruson fort 
into h heay estment but 16-ineh 
hell dropping on soft ground t ry 
if vers t wking cr d ‘ ong 
1 stretel wired mil ‘ hu t 
is pot ft " is maki l retu 
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e money invested. For the shelling of entrench 


or open cities, the greater vol 


occupied villages 


German howitzers 


ne of fire delivered by the lighter 
more effective than the occasional dropping of 
of these monster projectiles. The great range of 


the mortars is, of course, a valuable asset; but an equal 


range could be obtained by the smaller and more rap 


idjy firing howitzers, by increasing the caliber-length, 


the powder pressure, and the muazle velocity In the 


case of the smaller pieces, there would be the great 


swift mobility, rapid emplace 


practical advantages of 
ment nd, as we have said, a vastly greater volume and 
rapidity of tire 

If the should succeed, like the 
back 


confronted 


French and English 


Russians, in rolling the tide of invasion over 


the German frontiers, the Allies will be 
with the 


irtillery to bear upon the German fortifications 


difficulties, in bringing their heavy siege 
There 


in every case, a bitterly contended fight 


Siimbe 


will have to be 
for the emplacement sites, before the reduction of the 
fortresses can be undertaken 
All of which goes to prove, once more, that the man 


is ever greater than the machine 


A Few Thoughts on Man 
HE Seottish Shorter Catechism asks the ques- 


tion, What is the chief end of man? It goes on 


to ask a number of other questions, all more or 


ess interesting, and in most cases the questions are 
answers. But this 
The 


auswers to it appear somehow even less conclusive than 


than the 
significant of 


much more illuminating 


question seems the most them all. 


the answers to other questions Of course, by contin 


ually asking why, any philosopher can be nonplussed 


as most people who have had much to 
childish 


about anything, 


do with children are perfectly aware A few 
questions can reduce all learning to futility 
Science has practically given up answering whys and 
contents itself with describing hows. If you ask a scien- 
tific man why a stone falls to the ground, he will tell 


e doesn’t know Not long ago he would have 


ou that | 

replied that it fell to the ground because the earth and 
stone attract one another. This is very much the same 
us saying that an unsupported stone falls to the ground 
ascertained by frequent experi 


because, as has been 


unsupported stone falls to the ground. But 


cientifie man he au stone falls to the 
nd, his intelligent countenance will light up at once 
d he wi talk for a long time He will talk about 


e acceleration of the stone, mention Newton, and say 


omething which sounds complicated about inverse 


«juare of the distance and directly as the masses. In 


short, Newton's law of gravitation tells how bodies 


approach one another, but does not profess to say why 


they approach one another. There are some ingenious 


gentlemen, many of whom live in France, who think 
that is all Science can do, and perhaps they are right. 

It is rather important that the modern scientific atti 
tude about these things should be understood Misun 
derstandings have arisen because it has not been under 


Mr. G. K 


valuable writer 


tood For Chesterton, usually an 


entertaining and 


Instance 
has written, through 


ignorance, quite a lot of nonsense about science. Among 


other things, he says that scientific men “imagine a 


mental connection between an apple leaving 


necessary 


the tree and an apple reaching the ground.” Scientific 


men do nothing of the kind. Mr. Chesterton is speaking 


of the superior logic of fairy tales, and the real scien 


titic man is quite willing to meet him on this ground 
\ scientific man has no objection to saying that the 


apple is inhabited by a fairy whose somewhat monot 


onous idea of amusement, or whose inflexible sense of 


duty, causes it to make the apple reach the ground 


whenever the apple is unsupported. Of course, the 
scientific man would require evidence for this, and he 
would point out that the path followed by the apple and 
the acceleration imparted to it by the fairy, were in 
with 


Newton 


accordance Newton’s law of gravitation. He 


found a formula describing how 


the apple reaches the ground, but not why it reaches the 


asserts that 


ground 

But to return to the Scottish Shorter Catechism, the 
What is the chief end of man? is in itself a 
may take the word man to mean 
Taking 


questior 
little ambiguous. We 
man individu to mean the human race. 
the question to have the former significance, it seems to 
be thought by me writers that man’s chief end is to 
make himself a The next generation is to be 


made better by our efforts, and that is to make the next 


menus 


and so on, until finally perfection is 
When perfection 
occupies its time in 


generation better 
reached, or the race comes to an end. 
is reached, the race presumably 


itself perfect It 


may have occurred t 


1 to show that perfection can 


maintaining 
some writer of thi cho 
never be reached, but can be more and more Closely 
approached, like the limit which represents the sum of 
with the bother of 


itions which reach perfection 


n infinite series. ‘I loes away 


deseribing how the get 
fill in their time 
but there is nothing 


Phis answer does not satisf; 
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more satisfactory to put in its place. It is hard to 
believe that all the activities of this generation are to 
And 


practical one because it ignores 


be judged according to their effect on the next. 
the answer is not a 
philosophy. We might agree to help make the next gen- 
eration better, but our notion of what is better might 
be very different from those of other people. It might 
be, as one will easily agree after a little study of some 
pessimistic that there are 
think the best thing to do for the next generation is to 


philosophers, people who 


prevent its coming into existence. Even if we agree to 


let the next generation exist, we might disagree about 


how it is to exist. It depends on our theories. One 


might insist on healthy children. If we believed some 


writers, we should insist on unhealthy children, because 
spiritual 


they have keener spiritual perceptions, and 


perceptions are more desirable than anything else. If 
Nordau is right, and geniuses are insane, then perhaps 
we should encourage insanity. The answer given in 
the Catechism nothing 


None of the chief terms are intelligible. But 


itself to the question conveys 
whatever. 
the other answers convey hardly more, so perhaps the 
orthodox answer is as good as the others. It may be 


better. It may be incomprehensible because it is true. 


Accessibility in Motors 
FEW years ago there seemed to be a 
rage in this country for 


perfect 

which 
that 
new owner 


motorears in 


every part of the motor was “accessible” ; 


is to say, at the mercy of every driver or 
who wished to emulate the little boy and his desire to 
To-day the 
vital 


see “what makes the wheels go round.” 


shrewd automobile manufacturer incloses every 
part of the car in such a shell of steel, that it is prone 
to discourage the would-be tinkerer. The modern pas- 
senger-carrying automobile should be left severely alone 
by the untrained man; it takes an expert mechanic to 
take it apart and put it together again! 

On the other hand, the commercial motorcar should 
be as accessible as possible, and of such standardized 
to make quick repairs 


and interchangeable parts as 


asy of attainment. The European war, in the first few 


‘ 


months, has taught the British and French a few les- 
sons about standardization and accessibility which they 
Single trucks and whole con- 


are not liable to forget. 


voys have been lost because of the inability of the 
driver to make replacements and exchanges of magneto 
parts and other important units of the machines. Driv 


ers of subsidized trucks in the war are supposed to be 
mechanies, and capable of making ordinary repairs on 
the road; the private owner of a touring car usually is 
not qualified to do such work. If, therefore, the war 
experience proves the value of accessibility in ‘the motor 
of a truck, it does not change the opinion of the auto- 
mobile trade as to the necessity of protecting the motor 


of a pleasure car from tinkering by untrained hands. 


Interplanetary Masses of Gas 
T is suggested that some of the striking changes 
comets in executing their 
that they 
masses of gas in interplanetary space, and that they are 


manifested by certain 


orbits are due to the fact encounter 
not moving in a vacuum. If there are such gaseous 
masses, then in view of the inclinations and extent of 
their orbits, comets are peculiarly fitted to act as ex- 
plorers, and there is every probability that they would 
sooner or later encounter such masses. 

The planets move in a narrow zone near the plane 
of the ecliptic, while the inclination of the cometary 
orbits is sometimes considerable, varying for the peri- 
odic comets from 3 degrees to 162 degrees. As a conse- 
quence comets attain regions of the solar system where 
no other bodies penetrate. Many phenomena seem to 


receive a satisfactory explanation if the existence of 
gaseous masses scattered through the solar system be 
admitted. These gaseous masses, probably of different 
chemical constitution, may be considered as the residue 
of the initial 


of combustion which gave rise to the other members 


nebula, having escaped the phenomena 


of the solar system. 

Rinderpest in the Philippines.—Rinderpest, which has 
decimated the carabao in the Philippines for many years 
in spite of energetic quarantine measures, will probably 
be stamped out entirely before long, if the new plan 
under consideration of immunizing the cattle against 
this disease should An official test 
recently made on 8,000 animals proves that permanent 
immunity can be attained by a simple process, at a cost 
of not more than 50 cents a head, and with a loss of less 
than 1 per cent of the animals treated. It is estimated 
that all the cattle in the infeeted provinces could be im- 
munized in two or three years at a total cost of not 
more than $100,000, which is about half what the gov- 
ernment now spends each year for quarantine, while 
$75,000 would insure owners against loss by the immuniz- 
ing process. A further expense of $50,000 a year would 
provide for the inoculation of all young stock and im- 
ported cattle. 


prove successful. 
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Engineering 


German Floating Crane at Panama.—The new float- 
ing crane Ajax of 270 tons capacity, whieh was recently 
imported from Germany, is now ready for its test at 
Before long the sister crane Hercules will 


Panama 
These two are said to be the largest floating 


be afloat 
eranes in the world. 

An Opportune Fund.—A fund of $50,000 for ‘“‘ promot- 
ing commerce in Central and South America” which has 
just become available to the Department of Commerce 
should be of material assistance in teaching the expected 
infant, our merchant marine, to walk as soon as the ship- 
ping bill and government insurance are in working order. 


To Fly the American Flag.—Since the passage of the 
act of August 18th, eighty-one foreign-built vessels of 
985,268 gross tons have admitted to American 
registry. Of these, nineteen are passenger steamships, 
and sixty-one are freight According to Com- 
missioner Chamberlain, additional ships are being added 
week. Sixty-eight of 


been 
vessels. 
to the American registry every 
the above vessels were formerly under the British flag, 
eight were German and five were Belgian vessels. 

Proposed Baltic and Black Sea Canal.—The com- 
mission appointed by the Russian Duma and Senate 
four years ago has reported favorably on the proposed 
Baltic and Black Sea canal It is proposed to 
canalize the Dnieper and the Dwina, the former flowing 
into the Black Sea at Kherson, and the latter into the 
Gulf of Livonia and the Baltic Sea at Riga. 
of the two rivers at the divide would be connected by 
artificial waterways. The length of the canal would be 
1,540 miles. 


cheme. 


The sources 


The Chinese Ministry of 
with 


Belt Railway for Peking. 
Communications has completed an arrangement 
the city authorities of Peking to establish a line seven 
miles long, which will hug the wall its whole length, and 
the Peking-Kalgan, Peking- 
and the Peking-Hankow 
bored on either side of 


connect the terminals of 
Mukden, Peking-Tung-chow 
railways. Two tunnels will be 
the existing arch forming the Chien-men; one will be 
used for the proposed tramways and the other for passen- 
ger traffic. 


Fuel Oil Experiments on the Railways of Chili.—The 
Chilian Government which has had under consideration 
for some time the installation of oil-burning equipment 
on all the government-owned railways of the country, 
has decided to turn over one entire division of the 
Longitudinal Railway, about 125 miles long, for exhaust- 
ive experiments. The proposition was worked up and 
will be carried out by engineers from the United States. 
The consumption of fuel oil in Chili has increased since 


1904 from 5,600 tons to over 230,000 tons last year. 


Panama Canal and Transcontinental Freight.—The 
influence of the Panama Canal upon the movement 
of freight by rail has been greater than was anticipated 
and the amount of tonnage which is being sent through 
the canal is a matter of surprise to those who are accus- 
tomed to the handling of transcontinental freight. Since 
August 15th, when the canal was opened for business, 
over fifty ships varying in size from 6,000 to 12,000 
tons have been carrying through the canal freight con- 
signed to the Pacific Coast. A considerable proportion 
of this is being moved, even from as far West as Ohio, 
by the way of New York and the canal to Pacifie coast 
points. As instances of this we note that 15,000 tons 
of wrought iron pipe have been shipped by the canal 
route from Youngstown, Ohio, to San Francisco. The 
all-rail price is 65 cents per hundred weight; by way of 
New York and by the canal it is 48 cents. Canned 
corn is being shipped through the canal from the Indiana 
canneries to the Pacific Coast, as is also cast iron pipe, 
sent from Alabama via New Orleans. 


Road Models.—At the Fourth American Road Con- 
gress, held at Atlanta, November 9th-13th, the U. S. 
Department of Agriculture exhibited a complete set 
of models illustrating the construction and maintenance 
of standard types of roads. Included in this set were 
models showing the development of stone road build- 
ing for 2,000 years past, among which were the Appian 
Way, representing an ancient Roman type of con- 
French roads, the Telford, 


struction, samples of early 
Other models 


and early and modern Macadam roads. 
shown illustrated questions of road location, bad align- 
ment, improper grades, dangerous crossings, unsafe 
bridges and many other features necessary to under- 
stand when laying out good roads. The whole field of 
road building was covered, and it was the most complete 
educational exhibit ever attempted in this country. All 
of these models made on a scale of 1 inch to the foot, 
were large enough to perfectly illustrate their point. 
Besides the models an automatic projectoscope presented 
while sets of motion picture 
This Congress 


self reading lantern slides, 
films showed various construction scenes. 
Was the most important and successful yet held, and 
accomplished encouraging work in the way of enlighten- 
ment and stimulating public interest in this important 
movement. 
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Science 


Henry Gannett, of the U. S. Geological Survey, who 
died in Washington on November 5th, was the dean of 
American geographers, and a commanding figure in the 
scientific community at the National Capital. He was 
born at Bath, Me., in 1846, and educated at the Lawrence 
Scientific School and the Hooper Mining School of 
Harvard University. During nearly the whole of his 
professional life he was connected with the Geological 
Survey and its predecessor, the Hayden Survey of the 
Territories, having been chief geographer of the Geologi- 
cal Survey since 1882. He was especially identified with 
building up the admirable map-making work of that 
institution. Gannett wrote or edited a remarkable 
number of government publications which have become 
classical—such as the Dictionary of Altitudes (in several 
editions), the Statistical Atlases of the 10th, 11th, and 
12th Censuses, the Manual of Topographic Methods, 
and a number of state gazetteers and geographic diction- 
aries. He was one of the founders of the National 
Geographic Society, and its president at the time of 
his death; chairman of the U. S. Geographie Board 
(formerly the Board of Geographic Names); and a mem- 
ber of many learned societies. He served as director of 
the Philippine Census in 1902, and of the Cuban Census 
in 1907-08. 

The Killing of Plant Tissue by Low Temperature is 
the subject of a bulletin recently published by Mr. W. 
W. Chandler, of the University of Missouri, which in- 
cludes results of elaborate observations of his own, cover- 
ing a period of about ten years, and also a resume of 
the work done by others in the same line. Exact informa- 
tion as to the conditions under which plant tissue freezes 
beyond recovery is urgently needed, to serve as the basis 
of efficient and economical methods of protecting fruit 
and other crops from frost injury. Much valuable work 
has already been done by Goeppert, Sachs, Muiler- 
Thurgau, Molisch, Gorke, Lidforss, Maximow, and other 
Europeans, but comparatively little in the United States; 
hence Mr. Chandler's investigations are especially note- 
worthy. Some of the principal results are as follows: 
Most tissues are more likely to survive the effects of 
low temperature on account of a subsequent slow rate 
of thawing. The chief exceptions to this statement are 
ripe apples and pears, and the leaves of Agave Ameri- 
cana and lettuce. In the ease of fruit buds, blossoms 
and young fruit the rate of thawing appears to be of 
no importance. This conclusion differs radically from 
the belief of most horticulturists. Fruit buds and the 
newly set fruit resists cold better than the half-grown 
fruit. (This is stated especially of peaches). Although 
increase in sap density (strength of the sap solutions) in- 
creases the power to resist cold, and this can be effected 
by slow wilting or the partial withholding of water 
through a long period, it is found that rapid wilting has 
no such effect. The most important feature affecting 
the hardiness of plant tissue is maturity, i. e., the condi- 
tion of resistance that the plants reach during the winter 
dormant period. Several other interesting conclusions 
are drawn from the voluminous observations made on 
a variety of fruits and vegetables, and the author sug- 
gests numerous practical applications. 

Solar and Lunar Halos form the subject of severa! 
important memoirs in the July number of the Monthly 
Weather Review (issued in November), constituting, in 
the aggregate, the most substantiai contribution hither- 
to made in America to the literature of this fascinating 
but neglected subject. Interest in phenomena of this 
class has been greatly stimulated by the wonderful dis- 
play of solar halos seen at various points in the eastern 
half of the United States on November Ist and 2nd, 1913, 
and this particular display is described and discussed in 
the Review by Dr. Louis Besson, of the Observatory of 
Montsouris, Paris, who is probably the highest living 
authority on halos. The halos were especially well de- 
veloped in Missouri and Arkansas on the Ist, and in 
southern Virginia on the 2nd, including such extremely 
rare features as the halo of Hevelius, the anthelion (a 
white mock-sun opposite the real sun in azimuth and at 
the same altitude as the latter; not the ‘‘anthelion”’ 
of the dictionaries), paranthelia, and especially the 
oblique ares of the anthelion. Besson furnishes a ten- 
tative explanation of the last-named phenomenon, but 
the subject cannot be fully cleared up until more and 
better observational data are available. The same num- 
ber of the Review contains a translation of a memoir 
by Besson on “The Different Forms of Halo and their 
Observation,” the original of which was published three 
years ago in L’Astronomie. As a description of all 
known forms of halo and a manual for observers this 
memoir is absolutely unique, and fills a long-felt want; 
it will probably diminish the number of bungling reports 
of halos published in the scientific journals, in which 
these meteors are referred to as ‘‘rainbows’’ and other- 
wise described with no regard whatever for established 
terminology. Lastly, the Review contains a memoir 
by Andrew H. Palmer on “Halos and their Relation to 
the Weather,’ which furnishes the explanation of several 
common weather proverbs concerning “circles ‘round 
the moon,” and kindred phenomena. 
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Aeronautics 


Life-Saving Garment for Aviators.—David Williams 
Ogilvie, of Balboa, Canal Zone, in a patent, No. 1,109,140 
presents a life-saving garment especially designed for 
aerial operators and which has means for retarding a 
fall, means to cushion against injury from a fall, and 
float means to act as life preserver if the operator should 
drop in the water. 


An Open and Shut Aerodrome.—In patent, No. 
1,109,648, to Wilhelm Kauertz, of Dusseldorf, Germany, 
is shown a hall for airships which is divided longitudinaily 
into two halves opening toward each other and pivoted 
at their inner ends so they may swing apart and permit 
an airship to alight between them and then be adjusted 
together to enclose the airship. 


An Automatic Aeroplane for War Purposes.—John 
Stasiak, of Seattle, Wash., has patented an aeroplane, 
No. 1,108,941, especially designed for use in war. It 
has an automatic control mechanism which can be set 
when the device is started on its journey and which pre- 
determines the length of the journey at the end of whieh 
automatically operating means drop a bomb and auto- 
matically reversing and returning means are brought into 
play to return the aeroplane to its starting point and to 
shut off the power when such starting point is reached on 
the return. 


Making Repairs 6,000 Feet in the Air. 
in dropping bombs upon Antwerp one of the German 
Zeppelins was made the target for a Belgian battery, 
with the result that one of her propeller frames wa 
This seriously interfered with the op 


While engaged 


badly damaged. 
eration of the ship, and although it is said to have be« 

6,000 feet up, one of the mechanies of the crew climb. 

out on the injured framework, and in the course of hal 
the damaged parts that prevented 
the machinery After this feat, whik 
the ship was racing away at high speed, the same man 


an hour cut away 


be ing operate d. 


repaired a long rent in the hull that had been made by 
a shell. 


Awards in the English Aero Engine Competition. —The 
result of the military and navy competition has been the 
awarding of the £5,000 prize to the Green Engine Com- 
pany, which best met the stringent requirements. This 
engine of 100 horse-power, has steel cylinders of 140 by 
152 millimeters (about 5.51 by 5.98 inches), water cooled 
with copper jackets, and valves in the head operat d by 
an overhead cam shaft. The total weight of this engine 
is 450 pounds. Eight other firms, whose engines success- 
fully survived the preliminary eliminating run of six 
hours under full power, received awards of £100 each 
These firms (Ltd.); Beardmore Austro- 
Daimler Engine Company; British Anzani Engine Com- 
pany; Dudbridge Ironworks Company; 
Company; Green Engine Company; Sunbeam Motor- 
Car Company, and Wolseley Tool and Motor Car Com- 


were Argyle 


Gnome Engine 


pany. 

Wright Patents Recognized in England. 
from England that the British Government has recog- 
nized the validity of the Wright patents covering certain 
features of aeroplanes, and has paid to the representa- 
tives of the Wright interests the sum of £15,000 to cover 
both past and future use of the devices protected. This 
settlement was brought about by the service of papers 
in the case on the Royal Aireraft Factory and Mervin 
making a claim 


Word comes 


O’Gorman its civilian superintendent 
of £25,000. The claim was recognized by the Govern- 
ment, and the above named settlement was made, the 
reduced sum being accepted not to embarass the Govern- 
ment in the present time of stress. This recognition 
of the Wright patents will, of course, open the way for 
proceedings against other constructors of aeroplanes, 
who will undoubtedly make satisfactory arrangements 
While the above results will undoubt- 


Wright, a recognition of 


without contest. 
edly be agreeable to Orville 
this character of the pioneer work of himself and his 
brother will mean far more than any money payment 
Wing Covering for Aeroplanes. — Many different mater- 
ials have been tried for covering the wings of aeroplanes, 
including linen, silk, cotton, celluloid films and aluminium 
foil. To the lay mind silk would seem the best fitted 
for the purpose on account of its lightness and strength, 
found withstand exposure to 


well as could be 


but it has been not to 
sun and rain a 


not lend itself to the application of the dressing com- 


desired, and it does 


pounds that are intended to shrink the covering tautly 
over the frames, and render the fabrie proof against th 
weather. As the 
that linen is the 


result of experience has been found 


best material thus far used, for, aft« 
Li ol ase 
purpose, 
| as tightly as a drum 


it has received several coats of a sol 


substance generally used for the 


which is the 


the fabric is found to be stret 


head, making a very smoot urface, which is of great 
advantage in fast flights, and the coating also increases 
the strength of the linen and renders nore enduring 
under varying weather conditions. It is estimated that 
such a coating Inereases the strength of the linen at 
least 5 per cent, and the cost is small considering the 


advantages gained, 
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The Naval Fights in the Paerfie and Indian Oceans 


Superior Gun-Power Wins Decisively in the Recent Cruiser Engagements 











Date, 1907. Tonnage, 11,600. Speed, 24.5 knots Belt, 6-inch. Guns: Eight 8.2-inch, 


Dete, 1004. Tennace. “0 Speed, 23 knots Guns: Ten 4-inch. Torpedo tubes, 
two 17.7-inch six 6-inch. Torpedo tubes, four 18-inch 
I. Protected cruiser “Bremen.” Il. Armored cruiser “Gneisenau”; slightly damaged. 
Date, 17 Tonnage HH), Speed, 22.5 kuwt Belt, t-inc! Guns: Bight 8.2-inch, six 6-inch. Torpedo tubes, fou S-inch 
Ill. Armored cruiser “Scharnhorst”; slightly damaged. 
Date “we Tonnage ” Speed, 2 kuwot Guns: Ten 4 i1 Torpedo tubes, Date, 1905 Tonnage. °.450) Speed, 24 knot Guns: ‘Ven 4-i) Torpedo tubes. 
two 17.7-ir two 17.7-it 
IV. Protected cruiser “Leipzig.” VY. Protected cruiser “Nurnberg”; slightly damaged. 


THE GERMAN SQUADRON WHICH WON THE FIGHT OFF CHILE 


LTHOUGH thus far in the great naval war there 
A hus been no clash between the major units of the 
several navies, that is, between the battleships and 
battle-cruisers upon which must depend the final issuc 
there has been frequent contact between the lesser units 

the armored cruisers, protected cruisers, gunboats 

out-destroyers, and last, but by no means least, the 
submarines Although these engagements and the 
losses resulting therefrom have not been of such a chat 
acter as to vitally affect the ultimate issues of the war 
they have been full of dramatic interest; and if they 
bave taught no new lesson, they have at least served 
to emphasize the truth of certain principles which have 
come to be accepted as sound among naval men 

If it be admitted, as it must be, that the strategic suc 
cess of the war as exemplified by the complete blockade 
of the German and Austrian fleets, and the sweeping 
of their commerce from the high s« ‘ with the 
Aliled fleet it must in all fairness be admitted 
var wm mind the great preponderance of the British 
forces, that 1 balance of the honors of the war in the 
engagements thus far fought rests upon the German 
leet 

The most distinguished eur ‘ of the Germans, it 
goes Without saying, are those which have been won by) 
her submarine service; and we say this with full know! 
elige of the fact that since the British is the blockading 
force, its ships are more liable to submarine attacks 
than those of the German who | e been forced by 


necessity to ret vithin the shelter of the Baltic and 


their Nort i ports The sinking of the armored 
cruisers Aboukir,” essy,” and “H e,” and later 
of the protected cruiser “Hermes,” has demonstrated 
that the Germans have «s« <n hitherto untried 
method of warfare to ! I nt of efficiency 

In the present article, however we h cle ou 
attention to t nents wh 
out upon ti t the 


veapon of attack, the gun-—a type of weapon which, if 
we include its precursors the arrow, the javelin, and 
the bolt of the ancients, is as old as the history of 
naval warfare itself. 

In the cruiser engagements which have taken place 
in the North Sea, and in the Pacific and Indian oceans, 
the outstanding fact is the decisive advantage which 
is held by the ship that carries the heavier battery. 
If we except the recent fight off the Chilean coast, 
these engagements have been fought, or mainly fought, 
between fast scout-cruisers and destroyers, carrying 
numerous batteries of the lighter guns, and in every 
case the ship mounting the larger gun, as was to be 
expected, succeeded in sinking or seriously crippling 
the enemy. Thus, in the fight off Helgoland, in which 
the opposing fleets, at least in the earlier phases of the 
engagement, consisted of scout-cruisers and destroyers, 
the British cruisers “Arethusa” and “Fearless,” mount 
ad 6-inch and 4-inch guns, and the German cruisers 
Mainz,” “Kéln,” and “Ariadne,” mounted 4-inch guns 
The official report stated that the “‘Arethusa,” whose 
main battery consisted of 6-inch guns, contributed large 
ly to the sinking of the German boats; although their 
final loss appears to have been due to their being drawn 
under the fire of the British battle-cruisers, when, of 
course, their destruction was inevitable. 

Later, in the engagement off the Belgian coast, whet. 
four German destroyers were sunk by the “Undaunted,” 
it was a case of the gun against the torpedo, and the 
6-inch and 4-inch guns of the scout won out. 

The most notable engagement of the war is that which 
was recently fought out off the Chilean coast, between 
two squadrons each composed of armored cruisers and 
protected cruisers This was a gun fight pure and sim- 
ple, and here again the heavier artillery won the day. 
On the German side were the two armored cruisers 
“Scharnhorst” and “Gneisenau,” the  scout-cruiser 
Nurnberg,” and the protected cruisers “Leipzig’ 


and 


“Bremen,” to which were opposed the British armored 
cruisers “Good Hope” and “Monmouth” and the pro- 
tected cruiser “Glasgow.” The action commenced ap- 
parently at about sundown, and continued for an hour 
or more until dark. Here, as in the actions in the 
North Sea, superiority in number of ships and weight 
of armament lay with the victorious fleet and the “Good 
Hope” was silenced, set on fire and sunk, the 
“Monmouth” being also crippled and set on fire, and, 
so far as the latest dispatches inform us, was either 
sunk or beached on the Chilean coast. The “Glasgow” 
escaped, and with the converted collier “Otranto” was 
later reported passing through the Straits of Magellan 
and making for the nearest British port. The armored 
cruisers “Scharnhorst” and “Gneisenau” and the scout- 
cruiser “Nurnberg” put into Valparaiso, and according 
to German reports had received little damage. The 
“Leipzig” and “Bremen” later reported at Valparaiso. 

The interest of this fight centers in the armored cruis- 
ers. On the British side were the “Good Hope” of 14,000 
tons, mounting two 9.2-inch guns and sixteen 6-inch, 
and the “Monmouth,” mounting fourteen 6-inch guns. 
Against them the German armored cruisers could oppose 
sixteen 8.-2-inch guns and twelve 6-inch guns. The two 
German ships were protected by 6 inches of armor; 
the “Good Hope” carried 6 inches of armor on her 
belt and the “Monmouth” 4 inches. The engagement 
was fought out in line ahead, with the ships steaming 
before a heavy head sea on parallel or slightly converg- 
ing courses. A comparison of the respective broadsides 
shows that the British could oppose two 9.2-inch 
armor-piercing guns and seventeen 6-inch guns against 
twelve 8.2-inch, armor-piercing guns, and twelve 6-inch 
guns. The ships were running before a heavy north- 
erly gale, and hence probably all of them were rolling 
heavily. So it is not surprising that the first salvo, 
delivered, according to some of the earlier reports, at 
eight or nine thousand yards, fell short. The first 
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Date, 1908. Tonnage, 3,600. Speed, 25 knots. Guns: Ten 4-inch. Torpedo tubes. two 17.7 inch 


The scout-cruiser “Emden,” destroyed by the Australian scout-cruiser “Sydney.” 
Her remarkable cruise in the Indian Ocean, where she sank the “Jemtchug” and 
a destroyer and captured or destroyed some 25 or 30 vessels, takes rank with 
the exploits of the “Alabama” during our civil war. 


effective broadside seems to have been got home by the German cruisers at 6,000 
yards, and, as the ships were on slightly converging courses, the damage to the 
British seems to have been done between this range and the range of 4,500 yards, 
at which the action ceased, darkness then coming on. 

Now at 6,000 yards the British 9.2-inch, 45-caliber gun is capable of penetrating 
f Krupp steel, and at the same range, the 8.2-inch, 40-caliber 


about 8% inches « 
German gun is capable of just about getting through 6 inches of Krupp armor. Had 
the British gunners been able to land on the Germans, under the conditions of heavy 
roll existing at the time, the 9.2’s should have been able to inflict punishment at 
seven or eight thousand yards. According to the dispatches, however, no hits were 
made until the ships were within the 6,000-yard range, when the “Scharnhorst” 
and “Gneisenau” let go salvos, aggregating twelve 8.2-inch guns, and landed with 
crushing effect upon the “Good Hope.” Evidently, either her engines or her steering 
gear were crippled, and the British flagship slowed down. The “Monmouth” then 
“Good Hope,” and received the full broadsides 

of the Germans’ heavy guns at ranges of 5,000 yards. At this 
range the 45-caliber, 6-inch guns, constituting the second 


moved up to cover the 


ary batteries of the “Good Hope” and “Monmouth,” can 
penetrate only 3 inches of Krupp armor. Therefore, 


their 6-inch batteries were unavailable, except 
against the unarmored portions of the enemy. 
The “Good Hope,” on fire, turned to the west- 
ward, and apparently blew up and sank. The 
“Monmouth,” on fire, disappeared, and 
either sank, or was beached. The “Glas- 
gow” of 4,800 tons and 2614 knots speed, 
is a cruiser built in 1911. She mounts 
two 6-inch and ten 4-inch guns. She 
Was apparently mainly engaged with 

the three German protected cruisers, 

which, like herself, were unarmored 

vessels. She could oppose a broad- 

side of two 6-inch and five 4-inch 
broadside 


the united 





guns against 








Date, 1903. Tonnage, 9,800. Speed, 23.5 knots. 


























Belt, 4-inch. 
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Date, 1907. Tonnage, 3,400. Speed, 25.5 knots. Guns: Ten 4-inch. Torpedo tubes, two 17.7-inech, 


The protected cruiser “Koenigsberg,” which, during her cruise off the east coast 
of Africa, destroyed the “Pegasus” (repairing in Zanzibar harbor), and has 
now been blocked in and shelled by the “Chatham” on the German East 
African coast. 


of the three German vessels of fifteen 4-inch guns. What damage these lighter 
vessels inflicted on each other is not known. The fight establishes once more the 
The “Drake” and the “Monmouth” were com 


“Gneisenau” were 


crushing superiority of the big gun. 
pleted prior to the Japanese war. The “Scharnhorst” and the 
completed subsequently thereto in 1907, and they seem to show the influence of 
the all-big-gun idea as developed by that war. The “Scharnhorst” indicates an inter 
mediate phase of development between the “Yorck,” 
6-inch, and the “Von der Tann,” with its main battery of eight 11-inch guns, 


mounting four 8.2-inch and ten 


“dood 


An interesting point brought out in the dispatches, is the fact that the 
Hope’ was rolling so heavily that her 6-inch battery on the berth deck was awash 
and could not be brought into action. This has been remedied in later ships, and the 
value of “high command” is now recognized, 

The Cruise and the Destruction of the ‘‘Emden.”’ 

On the declaration of war a considerable portion of Germany's fleet of fast scouts 
and protected cruisers was seattered widely over the seven seas: and 

because of the preponderance of strength of the allied fleet« 
these widely separated units found themselves without an) 
ports of their own or any friendly bases in which the; 
might take shelter or to which they could repair for 
refitting and replenishment of stores and coal 
bunkers. 
made for the various lines of steamship travel, 


Under the circumstances these ships 
and proceeded *o work such damage to the 
enemy’s commerce as they might be able, 
before the ultimate and inevitable day 
of their capture or destruction arrived 
Of the work of these commerce destroy 
ers, for such they now became, that of 
the little “Emden” of 3,600 tons and 
24.5 knots speed, carrying a battery 

of ten 4-inch guns, has been by far 
the most remarkable. A day or two 
before the outbreak of the war, th 


(Concluded on page 429.) 
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Torpedo tubes, two 158-in 


Guns: Fourteen 6-inch. 


I. Armored cruiser “Monmouth”; put out of action by gun fire. 


Tonnage, 4,800. Speed, 26.5 knots. Guns: Two 6-inch, ten 4-inch 
Torpedo tubes, two 18-inch 
Il. Scout-cruiser “Glasgow”; escaped; reported at Magellan. 


Date, 1911. 


Tonnage, | 4.‘ Speed, 23.5 knots. Guns: Two 9.2-inch, sixteen 6-lnch, 
Torpedo tubes, two 18-inch 


Ill. Armored cruiser “Good Hope”; sunk by gun fire, 


Date, 1902 


THE BRITISH SQUADRON WHICH WAS OVERWHELMED IN THE CHILEAN FIGHT 





The Campaign in France 
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SCIENTIFIC AMERICAN 
Strategic Moves of the War 


Letter from the Military Correspondent of the Scientific American, November 14th, 1914 


1 Brit T five from their advanced posi 
ear Roulers 


ted attacks against the French and British between 


miles 
At the same time the Germans made 
have 


Arras and Lille in the hope that the latter might 


veakened their lines to send troops to the fighting on 
the flar This latter fighting is probably the main 
effort of the Germans, the other fighting being demon 
ty divert the Allies’ troops from the critical 
poi If the Germans can break through at Arras they 
ve on the short line to the coast. This is directly 

ite their main line of Communications via Namur 

ind Liége; consequently to this part of the front they 
i most easily rush the large force needed for the suc 

il prosecutic of such a move If the Germans 

d eceed in this attempt they would cut off the 

A lic mies from Arras to the coast and might be able 
ture a large part of their isolated forces. This is 

why the French and British are making such strenuous 


hold 
Arras 


They cannot 


their left 


efforts to this their line 


part of 


from without involving all of 


southeast of Verdun, the 


region, 


rene ave been unable to overcome the fire of the 
G eCavyY al er They have however, main 
ed their positions on both flanks of the German 
ilient at St. Mihiel. The fighting power of the Ger 
mans is especially noteworthy in thus maintaining their 
hold on the Meuse River in spite of being surrounded 
three ides by superior numbers 
On both the Lorraine and the Alsace borders the 
deve ment f the week were peculiarly gratifying to 
he Fr el t} ih the ive is et little influence on 
the gener milita ituation North of Naney the 
idvanced to the Seille River and the Ger 
, iw Nomen Champenoux ind 
I ye s rie uthward the French hold 
the immits of the Vosges Mountair while in Upper 
\ ‘ ! red Than d <Altkirch, eight 
I} I is et only a 
ecess, due to the ‘ fore t hic this 
i eld When the Allies have 
‘ ipleted the ns for a iggressive campaign, 
‘ f elt nes of advance will almost certainly be 
from Belfort dow he valle of the Ill and Rhine 


The Russian Campaign. 
Events have moved rapidly in the eastern war zone 


The Russiar ive developed a strength that exceeded 

e Gel 1 A i estimates and that bids fair 
ce ‘ wal ition 

\fte lef t f W iw the (er ims made 

i l tre fif miles to the Warthe Rive 

( the f I ith to nortl d parallels the 

(ier r When the Russians reached this line 

tthe ‘ i igual Te back to the entrenched ine 

lye between Kalisz and Czetstochowa that 

f the ite hed between the Warthe and the Oder 

Ilere they had carefully prepared a= strong 

d ‘ ¢ IB t rapid strategic retreat they 


ecured the advantage of picking up their various garri 


detachments and of regaining contact with their 


ervice, with the facilities for for 


consequent 


a ¢ reinforcements and suppiles 
The Gern hoped that the Russians would press 
rward against thi ine The latter would necessarily 
e to leave their heavy artillery behind and would 


ive their strength cut down by the unavoidable losses 


i rapid pursuit Instead, the Russiar slowed up 

eir f ttack and ished forward a large army 
Cossac divisions that idvancing via Kutno and 

Ix m the Warthe, have reached a point near Ples 
he ftee miles northwest of Kalisz, where they 
eaten tl German supply lines If this force is 
gy enou to continue its threatening raid, the Ger 
l e! hoice th to abandon their strong 

ety Kali ind (zenstochowa 

i le f the German army in Poland has like 
e ected developments in the other fields of 


fighting The Ea Prussian army has been called on to 


furnish ra f the Posen border 


has had to fa back to 


Consequently it 


positions where its reduced 


trength would | better chance to withstand the 


Russians. The tter have pressed forward vigorously 
ind have captured Lyck, Margrabowa, and Goldapp, ten 
miles west of the order This retreat can be expected 

continue e Germans have insufficient total 


strength to spare the force that would be required to 


maintain an advanced position in East Prussia 


Near Mlawa, here the railroad from Warsaw to 
border, the Russians have also 
Poland Along the Vistula 
treated from Wloclawek to Nieschawa, 
the border, farther 


they have again been driven back to the border. 


Koenigsberg cross« 


the latter have r 


f way to while south, on the 


Warthe 
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retreating from Konin to Slupza 
Warsaw 


practically all of 


The initial success at 


and its vigorous prosecution have then freed 


Russian territory from German oceu- 


pation 


Against the Austrians the Russians have had equal 
succe though the former still retain possession of a 
sma strip of Russian territory. The defeat of the 
German left caused them to call in their troops from 


the south The Austrians were thus left 


and were forced to 


unsupported 
fall back rapidly from their position 


} ] 


along the Vistula. Their first stand was made at Radom 


and Opatow, then next just north of Kielce. The retreat 
from this position in turn exposed the Austrian army 
forced it 


rhe Russian pursuit has pressed closely behind and has 


along the San and to keep pace in retiring. 


now carried them to Miechow, only twenty miles from 
Cracow 

The Russian advance in southwest Poland so threat- 
rear of the Austrian army at Przemysl that it 


The principal line of retreat 


ened the 
was forced to give way. 
of the 
ug into Moravia; so the 


latter is south of Cracow via the open pass lead- 


Russian advance to Miechow 


between the Austrian 
The 
abandon all of central 


threatens to interpose their army 


Galician army and their natural line of retreat. 


sequently, have had to 


to the Russians in order to save their army 


from disaste! By retreating to the west they steadily 


augment the strength of their forces in front of Cracow 


and correspondingly increase their chances of checking 


the Russian advance in this quarter 


Austrian retreat has already enabled the Rus- 


and Lisko, thirty miles 


Within a few 
lines at 


advance to Rzeszow 


days they will prob- 


ab have regained the Tarnow which they 


ibandoned when the Germans made their great advance 
in the first week of October 
The Turkish Campaign. 

Turkey into the 


had 


situation, as both Russia and 


war has little 


mimediate effect upon the 
Great Britain had taken steps to protect their interests 


is eventuality has retained her three 





Caucasian army corps in their peace locations on the 


southern border and Great Britain has concentrated a 


arge garrison to protect the Isthmus of Suez 


Turkey has, on paper, an army of thirteen army 

corps, about 500,000 men. She must, however, keep a 

ve force in Europe and the adjacent Asiatie provinces 

i iew the unsettled attitude of the Balkan States 

It is hard ikely that she has more than 90,000 men to 

send agains e Suez Canal, or more than 60,000 with 
Russian invasion of Armenia 


which to oppose the 


The British operations have so far been directed 


Akaba, where 


new S 


the Turkish army is concentrat 


against 


ing. The rian railway leading southward from 


Damascus in this move shows its strategic value to the 


Ottoman Empire Iue to this supply route, she can 
now concentrate and maintain in this desert region 
many times the force that would otherwise be possible 
For the defense of the canal, the British have 15,000 
Australasians, besides British Territorials and many 


The British contingent from 


Kiaochow will also soon be 


regiments from India 


available 





The Russian campaign against Turkey has consisted 


of an of about 90.000 

This 
army has now advanced twenty-five miles, half way to 
devoid of 


roads, that lends itself to defensive fighting 


invasion of Armenia by an army 


men from Batun, Kars, and Erivan in Caueasia. 


Erzerum, through a rugged country, good 


The Rus 


sian pre will, accordingly, be slow, but should 


result, in a few weeks, in the complete occupation of 
The 


Russians will hardly advance much beyond this unless 
they 


the border provinces of Trebizond and Erzerum. 


more than double the force now operating in this 


region 


Mention has been made in dispatches of an advance 


by this route to Constantinople. Such a move would 
require 400,000 men and three months time. Long 
before this period elapses the command of the Black 


Sea will have been settled and Russia will be able to 


transport troops direct to the point that may be seized 
as a base for operations against the Turkish capital. 


Scientific Journals and the European War 


N the Screntiric AMERICAN of October 17th we pub 


ished a note to the effect that there was a dearth of 


foreign scientific journals owing to the European war 
Several of our readers have called our attention to the 


fact that such a dearth no longer exists. As a matter 


of fact, while the note in question was still on the press, 


copies of foreign periodicals, particularly German jour 


nals, were coming into the office of the Screntiri 


They are received with considerable 


AMERICAN 
regularity, although necessarily somewhat delayed. 


now 
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Letters from the Firing Line 


By Aide-de-Camp Xavier S 


pres the public is particularly impressed by the 
exploits of the aerial battalions now 
for the first time, it is important to state that 


engaging 
In walt 
in this enormous conflict of millions of men the few 
hundreds of aeroplanes and the few dozens of dirigibles 
which mingle in the fight, rarely play the part of the 
offensive. Outside of its given mission of fighting the 
sky battalion of the 
massed army, and dropping bombs on their hangars, the 


enemy far above the densely 
aerial offensive would be of little value in the conduct 
of the war. The aeroplanes and dirigibles would not 
be sufficient 
but by them its 
The aeroplane in war is the eye of the army in the 
sky. 

For reconnoitering the aeroplane is an excellent in- 


in themselves to destroy an army corps, 


means of movements are observed. 


struament on account of the tremendous spread of mod- 
ern armies and the enormous length of the battle front. 
It must not be thought, however (as was thought at 
the beginning of the war) that its powers of observa- 
Indeed, it is very difficult for an 
great height to report the 
them 


tion are unlimited. 
aviator who is ftying at a 
position of troops, to describe and to estimate 
their number, especially as the enemy hides a part of 
his troops in the woods and masks his guns. The aero- 
plane does not pretend entirely to replace the cavalry 
scout. The latter will always be necessary to discern 
the physical and moral condition of the adversary. 

In regard to the destruction of the aerial flotilla of 
the enemy, it seems that the aeroplane is particularly 
dirigible because of its superior 


etlicient against the 


and its facility in maneuvering. For 


instance, the aeroplane will be able by flying over the 


speed greater 


attack it with incendiary projectiles. A 


fight between two aeroplanes is more difficult and will, 


dirigible to 
in most instances, prove fatal to one of the two adver 
saries. If either one wishes to avoid a combat his fate 
depends upon the speed of his machine, but it must be 
remembered that the aeroplane which is flying away is 
an excellent target for the pursuer. 

So far it 
results from the 
fortifications or 


does not appear that we can expect very 


great throwing of projectiles upon 


troops or magazines. Recent ex- 
periences show the impossibility of securing exact aim. 
Dirigibles which fly at a lower level than aeroplanes 
and carry explosives of greater weight (ten magazines 


of ammunition) are assuredly more formidable. On 
the other hand, their volume and their relatively 
flight permit the adversary to fire at them with greater 


It is very difficult for the soldiers on land 


slow 


accuracy. 
to hit an aeroplane. Even the special guns which have 
been constructed for this purpose cannot be used with 
much accuracy when the target is flying above an eleva- 
tion of a thousand meters. 

The worked out skillful 
curves (I have Just been studying them), which would 


Germans have some very 


seem to indicate that accurate training of guns at an 
aeroplane in flight is a 
than in 
kilometers (75 miles) 
describing irregular curves in an atmosphere where the 
refraction of light errors, is 
a target as difficult to hit as a swallow in flight. There 
is, it is true, a shell designed to burn while in flight, 


problem easier to solve in 


practice. An aeroplane covering 120 


per hour, flying very high and 


theory 


produces curious visual 


leaving a trail of black smoke to indicate its trajectory, 
but by the time the gunner has corrected his aim, the 
aviator has sped far off 

Above the long lines of the actual battles, an aviator 
information has no time to lose. 
work: the position of 


in quest of general 
Al! his mental faculties are at 
the enemy, its number, how its troops are laid out 

all this he must grasp at a glimpse, always prompt to 
avoid a shot, always ready to defend himself against 
any unexpected attack from the air or from the land. 
Helped by the that the daring aviator 
has brought, the batteries start their fire, and the 
shrapnel does not go astray. In certain instances the 


information 


aeroplanes have rendered valuable services to the 


cavalry. 
It seems that up to the present moment the German 
aviators have not been as lucky as the French in their 


work of general aeroplane scouting; but they have 
shown great bravery and tenacity in the smaller 
reconnoiterings of the army. They come, they go, they 


slide, they turn, they come back in such a way that 
“One nothing but German 
that the 
mistaken. 


our troops exclaim sees 


aircraft,” quite wrongly, 


They are 


and they believe, 


French aviator does not exist. 


Nine times out of ten a Taube will draw back before 


our avions. If one of their “pigeons,” venturing above 
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The War in the Sky 


the French lines, perceives one of our “corsaires,” it 
flies back in great haste to its nest. 

Lately, I witnessed the magnificent 
of a duel which took 1,500 meters above us 
between two biplanes, one a French Voisin and the 
other a German Aviatik. At 8 o’clock in the morning 
the German biplane appeared, very easy to recognize 


spectacle 
place 


on account of the great white crosses under the wings. 
At 9 o’clock the Aviatik passes again over our encamp- 
ment, it is going back toward the German lines. Five 
minutes later a Voisin biplane, coming from the Ger- 
the skies, first like a dot, and 
more discernible. We 


lines, appears in 
gradually more and 
take our field glasses. We can plainly hear the noise 
of the two motors, and now the field glasses are unnec- 
essary for we can follow the fight with the naked 
The German biplane, in order to avoid the French 
had descended a few hundred meters. It is now flying 
at a height of about 1,200 meters. The French pilot 
rushes straight upon the German, keeping his machine 
A few shots are fired from the 
The German 


man 
becoming 


eye. 


higher than the enemy’s. 
French machine gun on board the Voisin. 
passes under the French aeroplane, trying to regain the 
shelter of his flies toward the north. The 
maintaining its elevation, turns on itself, de- 
It pursues the 


lines; it 
French, 
scribing a circle of a very small radius. 
Aviatik, it comes nearer and nearer to it, it flies over it, 
then it turns, and coming back upon 
a few shots. In its precipitate 
biplane the Aviatik describes 
But the fight is on now; they 


it is ahead of it; 
the German, it fires 
flight the French 
many circles in the air. 


from 


have come together, and from both biplanes shots are 
The German defends himself bravely. The two 
the air, sometimes 
height, 


tired. 
machines maneuver continually in 
The German 
and seems to be flying again toward 


rearing like horses. loses some 
tries to regain it, 
the north, but suddenly it describes a short circuit and 
flies back upon the French biplane. The French ma 


chine gun fires repeatedly, the Aviatik pitches three 
times, sinks head first, and describes a spiral descent. 
The victorious biplane circles above the falling Aviatik, 
descending slowly over it, like a vulture over its prey. 
The Aviatik pitches to the ground a few hundred meters 
from us and we run to the spot. It has fallen in the 
swampy land near a large pond. The ground is so soft 
that our feet sink in to the ankles. The motor is almost 
buried in the ground; the frame 


One of the aviators, 


entirely is twisted; 
the wings are shattered to pieces. 
the pilot, has been killed; his body lies ten feet away. 
The second aviator has been caught under the motor, 
which is burning. It is red hot. We are helpless to 
give him assistance. He seems to try to untangle him 
self, but it is only a last convulsion; he looks at us; he 
clutches at the earth with his hands, and dies. 

After the German biplane had stopped burning we 
came nearer. The motor was the only thing left, and 
we found a bomb which, fortunately, had not exploded. 

The fight between two aeroplanes is merciless. One 
of the two must perish. The aviators know it, and still 
they are eager to fight. 

Are the Zeppelins to be feared? 
beginning of this war had placed great confidence in the 


activity of their dirigibles. Are they a grave menace 


The Germans at the 


to the security of the French and British armies? This 
has seriously been considered by our etat major. Some 


schemes have been evolved, and many pieces of light 
artillery have been placed at strategic points, with the 
purpose of destroying the Zeppelins should they attempt 
a raid. 

Concerning the efficiency of the Zeppelins, we have 
the official investigation made by competent authorities 
at Luneville, at the time that the “Zeppelin IV” landed 
there. From the speed entered in the log-book of the 
dirigible and after examination of the diagram of its 
flight, it the maximum speed attained 
was only 72 kilometers (45 miles). 

Furthermore, the log-book referred to a load of 4,800 


appeared that 


kilogrammes (10,582 pounds) for an ascensiona] force 
of 20,500 kilogrammes (45,194 pounds), that is, a pro 
portion of 24 per cent, which is exceedingly small. The 
consumption of fuel was 135 kilogrammes (20S pounds) 
per hour. The supply 950 kilogrammes (2,004 
pounds), enough for a trip of seven or eight hours. To 
attain the height of 1,900 meters (6,234 feet) indicated 
in the diagram of its route, the Zeppelin had 
obliged to throw off 3,000 kilogrammes (6,614 pounds) 
of ballast. As the equipment weighed 950 kilogrammes 
(2,094 pounds), the total weight was 4,900 kilogrammes 
This is equal, and even exceeds some 


was 


been 


(10,802 pounds). 
what the figure given; and this without guns, without 


armament, without ammunition. It is safe to say that 


ager, Special Correspondent of the Scienriric AMERICAN at the Front 


a Zeppelin having to travel under military conditions 
that is to say, in high altitude and with its war equip 
which wil! 


ment—can carry a supply of fuel and oil 


last him not more than ten hours; and in case of head 
winds, even of the slightest, it will not cover a distance 
greater than 550 kilometers (341 miles).* 

Metz, 
flying toward Paris, the distance it would have to cover 
would be S800 kilometers (497 miles). During this trip 
it could not rise than 1,000 or 1,200 
which is not a suflicient height to protect it from the 
fire of our artillery. And then, the invulnerability of a 
Zeppelin is far from being what has been represented 


Suppose that a Zeppelin, starting from were 


higher meters, 


The bombs carried by the Zeppelins measure 1 meter 
and 20 centimeters (47 inches) in length and are 20 
centimeters (S inches) in diameter. Their weight varies 
between 100 and 110 kilogrammes (220 to 242 pounds) 
They are loaded with picric acid. 

Bombs used by aeroplanes are exploded by the shock 
of impact with the earth or any hard matter.. They are 
loaded with round balls. Their 
panied by a cloud of dense black smoke, acrid of smelt! 


explosion is accom 
the same smoke that accompanies the explosion of cer 
mounted like 
arrows and have a triangular arrow shaft or feather of 
steel. Practically the whole weight is in the head or 
body, so that the bomb will fall like a rocket and strike 
perpendicularly. The system of aiming is simple. While 
the aviator is in flight the bombs are suspended by a 


tain German shells. These bombs are 


light thread, and the observer, on determining the point 
he wishes to strike, detaches the bomb without touching 
it, simply by cutting the thread 

When the 
straight in the axis of the machine, the aviator aims, 
with an This indi 
cator is a small ring with a metal finger. When this ! 
in line with the target the bomb will reach its mark 


vertical rudder of the aeroplane ties 


indicator affixed to the fuselage. 


The firing of guns is a thing almost impossible, the 
speed of the aeroplane being not always uniform and 
the wind being variable. The deviation of an aeroplane 
notwithstanding its weight (20 kilogrammes or 


fall, may 


bomb, 
44 pounds) and the rapidity of its vary 
greatly. It is for this reason that the point aimed at | 


not generally reached, éspecially where the machine is 


fiVving at a high altitude. 
The Current Supplement 
feature of the current 


\ VALUABLE 
of the Screntirpic AMERICAN, No. 


very comprehensive article on The 


SUPPLEMENT, 
2029, for No 


vember 21st, is a 


Care of the Wounded, which contains much interest 
ing information on this important, but little under 


stood, branch of an army in the field. It tells about 


the organization of ambulance and hospital cor 


found, treated and conveyed to 
first aid 


how the injured are 


the various hospital stations; the packets 
carried by all soldiers in modern armies, and a deseriy 
by the Red 
together with numerous illustrations of these features 


hospital train. A comparatively 


tion of the use of dogs (‘ross workers 


and of a military new 
idea in aero work is the use of adjustable wings and 
variable speed motor, and this is the subject of an artl- 


cle by an expert which will be appreciated by all inter 
ested in aeronautics. There is also a report of some 
new experiments on aeroplane problems by M. Eiffel, 


the celebrated French authority. The article on the 


design of floats for hydro-aeroplanes is concluded Tn 
the article on muscular activity and thought processes 
various psychological theories 


the writer reviews the 


that have prevailed, and makes an interesting addition 


thereto. The description, with illustrations, of a home 


made electrical ineubator and brooder, which most 
anyone can make, will delight every amateur chicken 
fancier. Other articles describe devices for regulating 
the flow of effluents or streams; a slow-speed electric 


motor: measurements of textile fibers, and information 


about fuel alcohols 


Prize for a Stump Puller 
5 pw Craddock Agricultural Society of Cape Colony 
South Africa, has offered a prize of £15 (876.415) for 
the best, cheapest, and most effective means of pulling 


stumps (“stubbing,” as they term it) The test will be 
held at the 1915 Show, and entrik must be made by 
10th, 1915. had 
from the Bureau of Foreign and Domestic Commerce, 


Washington, D. C, 


February -Application forms can be 


* It will be noted that these data relating to the Zeppeiins 
differ from those which we have published in the Scitgexriric 
AMERICAN 
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The World’s Longest Bascule Bridge 


How Two Folding Leaves of Huge Dimensions are Made to Form a Single Rigid Span 











DKIZA 


By Herbert T. Wade 











| og 








When the bridge is closed the leaves interlock and act as a simple span from pier to pier. 


TTI longest ba ile bridge in the world, crossing 
| the United State ship canal at Sault Ste. Marie 
Michigat now ha been in successful operation for 
severa month ind aside from it record size, it pre 
sents many interesting and novel peints in design It 
ix O06 feet in length between centers of front piers, o1 
Mi feet from tru to trunnion, and has two fold 
lig lenves, which ' hown in the illustration, inter 
lock in such a manner as to form a single rigid span 
from pier to pie rhi i the tirst time that this 
fenture of bascule bridge constructior ha 
rcomplished in tin length of 
reenta queen's whic uch a bridge may be used Phe 
Sault Ste. Marie bri has its leaves of the Strauss 
heel-trunnion typ each leaf being formed of two 
veted truss 16S feet in length and 5 feet deep, 
spaced 20 feet apart on the centers. They carry a single 


lian Pacific Railway, forming a por 


track for 
tion of the Later tional bridge across the St. Mary's 
River The iea ire counterbalanced by heavy, over 


head masse of conerete, which are suspended from 


counterweight trusses connected to the bascule trusses 


by parallel link Rach leaf with its mechanism is car 
ried on a tower, the trunnion being located at the base 
of the framing carrying the bearing for the counte! 


weight and counterweight mechanism 
rhe specially interesting feature of the new bridge 
ix the arrangement made for allowing for expansion and 


ntraction at one end of 


unique as to have aroused considerable attention. 
The system of top and bottom chord locks at the center 
of the span provide for compression, tension, and shear 
and have been so carefully arranged that a strong and 


homogeneous structure has been secured 


Economical Power 
LTHOUGH the economical generation of power has 
A for many ears been a theoretical proposition well 
le t vy engineers, there are still too many 
plants where either the fear of “complication,” or a 
ack of understanding of what can be easily accom 
plished, is keeping decidedly wasteful power plants in 
operation In contrast with such is the equipment of 
the Ford Motor Company, at their new Detroit shops 
which is probably the most elaborate and complete com 
bination of economic methods and apparatus that has 
been installed in this country, and is a most interesting 
example of systematic utilization of practically the en 
tire heat value This outfit consists of units of a two 
cylinder gas engine, arranged in tandem, and a tandem 
compound condensing steam engine, both connected to 
the same shaft, and capable of developing 6,000 horse 
power 
It is well known that a gas engine works most 
economically when under full load, and it is, therefore, 


not intended to operate one of these units, of which 


adjoining buildings. The exhaust from the gas engine 
side goes to a superheater located in the steam line 
between the high and low pressure steam cylinders, 
thus utilizing a portion of its heat to regenerate the 
steam before it reaches the low pressure cylinder. An- 
other portion of the hot gases of the gas engine exhaust 
is passed through the jacket of the high pressure steam 
cylinder to prevent heat losses here, instead of using 
direct steam from the boiler, as is customary. All of 
the exhaust gases are then led to a feed water heater, 
through which all the water required for steam pur- 
poses passes. This feed water is first circulated through 
the jackets df the gas engine cylinders, where it reaches 
a temperature of from 150 degrees to 180 degrees, and 
in passing through the heater the water is raised to 
250 degrees. It will be seen that for all practical 
purposes all of the heat generated is utilized, and the 
economy of the plant should be marked. 

The gas engine side is of the four-stroke system, with 
cylinders 42 inches in diameter and 72-inch stroke, 
while the steam cylinders are 36 and 68 inches diameter 
and 72-inch stroke. 


Award of the John Scott Medal 
i city of Philadelphia, acting on the recommen- 
dation of the Franklin Institute, has awarded the 
John Seott legacy medal and premium to Elmer Am- 
brose Sperry of New York, 
N. Y., for his gyro compass. 





he span This is accon 

hed by placing one et 
tire tower with it eat and 
counterweight rollers, so 


that this end of the span is 


free to move whe the 


bridge is closed mut when 
the opening mechanism 1 
in operation tl 


be held stationary Whe 


tower may 


the bridge ts lowered the 
vottom chords unite some 
what in the same fashion of 
in ordinary ca eoupliing at 
1 tension hinge which can 


be locked so that the two 


lenves are joined together 
md under a fi lond act 
“as A Sine pam from pier 
to pier 

The bridge j oD ite 
from one operator house 
by electricity, and ma le 





opened and closed in 1 





On batfleships under ac- 
tion, the shifting of large 
masses of magnetic mate- 
rial precludes the use of 
the magnetic compass, and 
evenin an ordinary iron ves- 
sel, the material of the ship 
and its disposition must be 
compensated for. The gyro 
compass is entirely non- 
magnetic and is unaffected 
by the proximity of iron. 

For some years Mr. 
Sperry has devoted prac- 
tically his whole time to 
overcoming the numerous 
physical difficulties in- 
volved in the adaptation of 
a gyroscope to a ship’s com- 
pass in the place of a mag- 
netic needle. He has been 
able to make an instrument 
which automatically cor- 








minute A hydraulic cor rects for the speed and di- 
trol with an oil pump « Bascule bridge across the United States ship canal at Sault Ste. Marie with leaves folded. rection of the vessel, and 
ables the operator to adjust which is unaffected by the 
the posit f tower according to temperature there are four, unless there is at least half a load for it rolling of the ship in a heavy sea. His compass may 
When it is re ei that the superstructure is 426 feet Then the steam side of the unit will handle the extra be made in the form of a master compass which may 
long over all, includ the amount of contrac load, which enables it to do all the regulating, it alone be made to actuate secondary or repeater compasses 
tion and expansion wh must be allowed for can be being provided with a governor, and no provision for mounted in any desired part of the vessel. On naval 
readily appreciated The tin tructure contains governing is provided for the gas side. The steam ex vessels such an arrangement is very desirable, as 
vbout 1,400 tructur te md each bascule haust is connected with a surface condenser, in which the master compass may be installed behind heavy 
lenf with its fi n weigl ibout 400 ¢ W ‘ the vacuum is regulated according to the atmospheri armor plate and protected from damage, and may 
the bascule br ceased temperature, and the warm circulating water from the still be available when all the secondary compasses are 
the features | ted in the present st ondenser is passed through the heating system in the destroyed 
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Wirelessly-Controlled Beacons 


T has been found necessary for the safety of ships 
AW sea which have to approach certain parts of the 
British Isles during their course to install beacons and 
fog-signals in isolated positions, the fog-signals to be 
sounded at intervals of about 30 seconds whenever the 
prevalence of fog renders such a warning of danger 
essential. A lighthouse with a tower containing mo- 
tors, compressors, fog-horn and light, but quite un- 
attended, although over a mile from the shore, was 
shown in the illustration with accompanying letter- 
press of the Platte Fougére lighthouse, off the coast of 
Guernsey, in the ScrlENTIFIC 
AMERICAN Of May 30th last, 


A New Use for Hertzian Waves 
By Major H. Bannerman-Phillips 


It must be remembered that the difficulty of solution 
was increased by the fact that the apparatus in direct 
mechanical connection with the guns, that is, the “re- 
ceiving” station, has to be left entirely without atten- 
tion for long periods, during which it is not only ex- 
posed to the vagaries of climate and weather, but sub- 
jected from time to time to all sorts and conditions 
of signals from wireless apparatus from passing ships, 
which are far more powerful than the controlling sig- 
nals, but which nevertheless must not be permitted to 
influence the “control.” Moreover, the transmitting 


chamber H, which leads into the base of the gun @¢ 
The second function is to actuate a trip-gear which, 
when the container HZ has reached the correct height, 
suddenly closes the gas admission valve and opens 
another valve which allows both the charge of air in 
E and the charge of gas in A to flow together into the 
gun, in which they form an explosive mixture, correctly 
proportioned by the respective volumes of A and # 
(about 1:15). At this moment the rod / releases the 
emery wheel, which gives a vigorous half-revolution 
Pressing against this wheel is the end of a rod of a 
special sparking metal J, 
forced down with uniform 








but this is connected by a 
submarine cable with the 
shore station, where the 
keepers and engine, etc., for 
the alternators are housed. 
The Clyde Lighthouse 
Trust also have an auto- 
matic beacon in the shape 
of a very powerful acety- 
lene light at Garroch Head, 
which is unattended, but 
yet flashes at regular inter- 
vals all night and every 
night, but turns itself down 
automatically during the 
daytime. 

Automatic Fog Guns. 

They have further pro- 
vided automatic acetylene 
gas-gups as fog-signals. 
These, once set going, would 
continue to feed and fire 
themselves at proper inter- 
vals until the fuel should 
become exhausted, which 
would occur only after sev- 
eral weeks. These guns 
are the outcome of an idea 
whith emanated from 
Messrs. ID. and C. Steven- 
son of Edinburgh, engineers 
to the Commissioners of 
Northern 
They are of the utmost ser 


Lighthouses. 


vice to shipping in foggy 


weather since they not only FIG. 1.—-OPERATING MECHANISM OF THE STEVENSON- 
MOYES FOG GUN. 


warn passing vessels that 











FIG. 4.—WIRELESS FOG SIGNAL AT ROSENEATH 
PATCH ON THE CLYDE. 


pressure by two weights. 
As the emery wheel 
gives its balf-turn against 
the end of this rod it 
throws off a stream of 
sparks which fire the ex- 
plosive mixture in the gun. 

The muzzle of the gun 
opens into a chamber JL, 
whose walls are composed 
of several concentric layers 
of metal net, each layer be 
ing spaced about half an 
inch from the next. These 
layers of net serve to keep 
the spray, even in the 
heaviest seas, from enter- 





ing the muzzle, whereas 
they allow the explosion, 
reflected by the thick metal 
disk K, to pass out in all 
directions. The position of 
K above the muzzle is of 
importance, and an adjust- 
ment is provided by which 
this position is regulated 
and the gun properly 
“timed.” 

Action Automatic and 

Continuous. 
As soon as the charges of 


1” 


gas and air from A and / 





—_ . 
have been passed together 











they are near danger, but 





they can be regulated to 


fire at precise intervals, 
variable for each gun, and 
thus denote their where- 
abouts on the coast and 
enable the captains of ships 





to verify the approximate 
positions of their vessels at 
a time when visual obser- 
vation may be impossible. 
Of course it would be waste- 
ful and a nuisance to the 
public to have feg-signals 
going continuously when 
there was no fog, and simi- 
lar arrangements to those 





at Platte Fougére could 


| FIG. 3.-—-MARCON! CONTROL APPARATUS. RELAY AT THE RIGHT. 













into the gun, connection 
with the latter is auto 
matically cut off and the 
gas admission valve inte A 
is opened, so that the whole 
process is repeated. The 
time occupied by each cycle 
depends on the rate at 
which the gas is allowed to 
enter, so that the number 





of signals fired in a minute 
can be regulated in this 
way. 

It is clear that this proce 
ess will go on repeating it- 
self with perfect regularity 
until the supply of gas ts 
exhausted, which would be 





in two, three, or four 








FIG. 2.--MARCON! WIRELESS CONTROL 


weeks time, according to 
the size of the generator. 
But by the installation of 



























have been made to turn on 
the gas-gun with the on- 
coming of fog by submarine 
cabie and turn it off again when the weather cleared. 
The expense, however, would be considerable, and al- 
though the gun itself is so constructed as to be unaffected 
by changes of weather, the cable might conceivably 
break down during a storm, and this weuld be doubly 
dangerous, because if it happened before the weather 
became foggy, the gun would not be firing when wanted, 
and shipping would be endangered by a false sense of 
security, for the captains of vessels, knowing the guns 
to be in certain positions, and not hearing the reports, 
would imagine they were clear of danger. 

Wireless Control Suggested. 

The automatic apparatus of the Garroch headlight 
was found to be susceptible to outside influences, and 
the Marconi’s Wireless Telegraph Company was ap- 
proached with a view to providing an installation which 
could be set going and turned at will from a distance in 
order to start and stop the firing of the guns. 

Their research department accordingly set to work, 
and in a comparatively short time solved the problem. 


Wirelessly-controiled beacons. 


plant on shore, which actuates the district “receiving” 
station, has to be left in the hands of men who know 
nothing about the Marconi or any other wireless appa- 
ratus, and who must work the control on simple but 
definite directions involving no exercise of technical 
skill or knowledge. 

How the Gun is Operated. 

In order to illustrate how this is done, it is well to 
commence with a description of the Stevenson-Moyes 
acetylene gun, a drawing of which is given in Fig. 1. 
The gas is provided either by a carbide-to-water plant 
or from cylinders of acetylene dissolved in acetone, and 
is led through the stop-cock B into the expanding bel- 
lows A. As the gas enters, it opens out the bellows, 
driving up the rod D, and with it the inner container 2 
of the air-gasometer (which is counter-balanced by the 
weight (©), thus drawing air in through the air-box F. 
As E rises it drives upward the rod J, which performs 
two functions: The first is to wind up, against the 
action of a spring, an emery wheel in the ignition 


the wireless control gear 
the supply of gas can be 
turned on and off whenever 
desired, and as a result the gun can be left for a period 
of several months without attention, since it can be 
started whenever the weather becomes foggy and 
stopped as soon as it clears. 
The Marconi Control. 

The Marconi Company's wireless control is shown in 
Fig. 2. On the left of Fig. 1 is the Marconi gus 
admission valve, which is introduced between the gas 
generator of the Stevenson-Moyes acetylene gun snd 
the stopcock B. This is a needle-valve controlled by 
two electro magnets, so arranged that when the first 
magnet is energized the valve opens wide and allows 
the gas to pass freely, while when the second magnet 
is energized, it shuts the valve firmly, so as to be guas- 
tight even against a pressure of 20 pounds per square 
inch—a valve considerably in excess of the maximum 
pressure in use with this gun. 

Next to this valve is seen the water-tight metal box 
containing the wireless receiving gear, part of the box 


(Concluded on page 430.) 
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August Weismann the Apostle of Germ Plasm 








wf] f evolutk the ie the ite A 
I : i place he victor over wl 
I) r | arch in nonsense But 

hie ered for re than challenging 

1 0 I m of parental modifications I 
p ntributior to evolutionary thought |! 
be reasing consideration and appr 
tion re nt ears. The theory of the 
tint rt tn erm-plasm, the theory of amphi! 

, 1 a0 of variations, the theory of hered 
esting » the meept of the germ-plasm, and 
the yf erminal se I netitute m the 
evolutior t \ int hief ntrit 

to the : the last half-century H 

in the ‘ of flies and of water-fleas develo] 
A nia h tudy of mbrvology which |! 
beet f grea 1 to other students, aside 

from the fact ut he himself discovered 

August We nal was born in Frank 
fort-on-the- Ma the son of a_ teacher 
of literat lik received his early 
chooling in 1} tive town, and at 18 
veaT of ‘ hhe went to the Univer 
sity of Géttingen, where he prepared for 
th rract f medicine This practice 
did net interest, and a few years 
after getting his diploma he went to Giles 
ge! tu i vith Leuchart He 

t his studies on the 
1 ‘ } vo-winged insects that 
led pp his methods to other 

ywupa of at Rf he became pro 
fesso ff zo £ it =the University of 
| j h remained for the rest 

hi " becoming a pro 

j ( so ikened 

' ’ 
for mut te ‘ During this time it 
vA ne« ary ) nad a research 
wi I re reading and writing 
had to be dol vith the help of others 

TT? pe nforced abstention from 

k A th m roscope probably Co! 
tr é t ely to the developmen? 
of those sp latior which form so prom 
inent and distinctive a part of his life's 
worl in 1874, while resting at Lake Con 
stance , found a water-flea of a kind 
that wa w to t ind was much im- 
pre ad wit availability for micro- 
scopic stud) ! xccount of its transpar 
ency At that the modern microscopi 
technique : t in its infancy, and one 

is mpelled t hoose material for study 
rding t ! ediate needs, but 

ordin ( i ior of materials 

t ime to Weismann decided to 

ake a stud f the Daphnids In this 
group he wor 1 out many of the physio 
logical roce ‘ i ve as the d elop- 
ment and life-history, finding the relation 
of the alternatior rf exual and asexual 
generations externa litions From 
these stud he passed to the eggs of the 
jellyfi on whi he published a mono 
graph in 188 In the meanwhile, in 1881, he 1! 
made a study f the relative lenet of life in diffe 
groups of nimals, fron vl h } meluded tl tl 
lurai 1 oO fé Nn al an wdaptat 
tl mnditions ler Ww t} D 1 d. ar 
pl ‘ i i i] 
ir ‘ w he | oa. 1 die « 
rel sat} It of ye violet m tl 
was but a step ft dea of the germ cell, an 
to the continuity f the germ plasm—ide ! 

\ ment \ h occupied his best tl 2 t 
th next twenty eat 

In practica nsistence with his repeated demaz 
that the amarcktiar ystem of thought, the assur 
tio I transmission of changes in the parent 

Oo of ac tired ur S is they are sometir 
il'ed—-be supported b table evidence,’ he himse 
slat | nents After analyzing all tl 
all 1 evid h transmissions, and aft: 
fin hat the ) the tails from twenty-tw 
everatior of rats ha isurable effect on t 
length of | produced ame to the conc! 
sion that i) transmissions hav ot been pro 
Thi mclust negativ wa i 
contribution f ! nee it 

the ground t d f ception and u 


The Life Work of a Great Biologist Reviewed 





By Benjamin C. Gruenberg 


irranted imption His own experiments were 

ved by those of other workers, and » far the 

t with t xception of some very recent exper 

I that have not yet been thoroughly analyzed 

t ipport the negative conclusion that modifica 

) in the body of an organism are not reproduced 

n the offspring. The fact that alcoholism does no 

how ar fluence upon the offspring can be explained 

n the Weismannian hypothesis without resorting to 
the Lamarckian explanation 

Weismann rejected the Lamarckian theory onl 

rtly on the failure of the evidence From the nature 

y»wn mind, the lack of evidence was not the 

hief obstac rhe impossibility of conceiving a 

hanism that would account for the facts of organi 

nheritane ind at the same time permit the trans 








led to 
the child is 


speculations 


that 


germinal variation These 


the 
not 


apparently paradoxical conclusion 


the offspring of the body of its parent, but inherits its 
constitution and characters from the parental germ- 
cells: but these in turn owe their characters, not to 
the bodies which bore them, but to the germ-cells from 
which these bodies were developed The body is, in 
fact, the offshoot of the germ-cell, not the germ-cell the 
offshoot of the body According to this view the 
body is simply the carrier of the germ-plasm, which 
is self-perpetuating or “immortal,” in the sense that 
it maintains its identity from generation to gener- 
“ution 

It must not be supposed that the idea of the con- 


tinuity of the germ-plasm was altogether new with 


Weismann. It is one of those fertile aspirations that 
arise spontaneously in the minds of many 
men This idea was first clearly expressed 
early in the nineteenth century by the 
anatomist Owen; later we find it in the 
writings of Virchow, the founder of mod- 
ern pathology, who, in 1858, put it forth 
as part of his general doctrine, “All cellg 
from cells;” it was also part of Haeckel’s 
system of general morphology, as an inei- 
dent to his doctrine of the continuity of 


parent and offspring; it was independently 


formulated by Nussbaum and by Jaeger, 
who in 1878 spoke of the continuity of the 
germ protoplasm which is inclosed within 
the body of the developing organism, but 
reserved to produce future generations 
In this country, about the same time, the 
ate W. K. Brooks gave expression to a 
very similar account of the function of 
the fertilized egg in producing on the ona 
1and a series of cells that are to form the 
body of the individual, and on the other 
hand a series of reproductive elements 


that are to develop into later generations 
of organisms 


Weismann laid stress on the germ plasm 


rather than on the germ cell, and he 
located this plasm in the nucleus of the 
reproductive cell More specifically, the 
plasm must reside in the chromotin of the 
nucleus. Weismann pointed out that the 


verm-plasm must be conceived of as having 


1 very complex structure, since it has been 
exposed for thousands of generations to 








<o v3 tft tde2t 


mission of modifications, was to Weismann the greater 
fficulty Darwin's theory of pangenesis attempted 
meet the requirements, but failed to do so Weis 
ann's original position was summarized by him ag 
ows 
Acquired characters are such as result from 
il influences upon the organism, in contrast 
to is spring from the onstitution of the germ 
Char an be inherited only in so far as 
heir rudiment (“Anlagen”) are already present in 
the germ-plasn 
} Modifications which are produced upon the 
formed body in consequence of external conditions 
ust remair mited to the organism in which they 
irose 
t The same true of mutilations, and of the 
Its of use disuse of the parts of tht body 
No such modifications of the soma (tie tissues 
and organs of tl body, as distinguished from t 
productive ells)—that is, such as are produced |} 
the environment o1 the functions of the organism 
in be tran itted to the germ-cells, from which the 
next generation arises. They are therefore of no 


uC 


‘count in the tr formation of species 
( he only principle that remains for the explana- 
on of the transformation of a species is direct 


the action of such external influences as 
may reach it through the vicissitudes of 
the organisms in which it has been sue- 
cessively carried He postulated certain 
elementary biological units, the biophores, 
} omparable te the hypothetical “gem- 
mules” of Darwin, and the “pangens” of 
De Vries. These units were supposed to 
be ombined into groups called deter- 
minants,” one of those corresponding to 
each cell or group of eells that constitute 
a definite character in the development of 


That the of a 


the germ-plasm determines 


the organism. is, presence 


determinant in 


a certain development another’ deter- 


minant in its place would bring about a different char- 
acter in the organism. These determinants are aggre- 
ated into still higher units, called “ids,” each of 
which is supposed to contain a complete architectural 
outfit for all the characters of the species. These 
units are visible with the aid of a microscope, and 
correspond to the chromatin granules. A number of 
these ids together make up an “idant,” and among 
them there is individual variation. The idants have 
been identified with the chromosomes 

Now, while this series of subordinate units may 
seem like a very complex and artificial system of 
speculations, it is significant that certa‘n deductions 
made from these hypotheses have been verified by 
direct observation. In 1897 Weismann said that there 
must be two kinds of nuclear divisions, if his theory 


of the constitution of the germ-plasm was true. There 


would be first the division in which each chromosome 

split lengthwise, so that each new nucleus receives 
in exact half of each id. Then there must be another 
ind of cell division in which the chromosomes are 
so split as to give to each new cell only one-half of 
the ids present in the mother-nucleus. The former 
kind of nuclear division was then well known to 
cur in the course of all normal cell division in the 


(Concluded on page 430.) 
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Kensico aerator basin, showing the nozzles and the central outlet slot. 


Mammoth Aerator for 
New York’s Water 
Supply 

LTHOUGH, unfortu- 
A nately, much of the 
magnificent engineering 
work on the great Catskill 
Aqueduct of New York city 


must lie buried far under 
ground, there are many 
outcroppings here and 





the 


there that will gis 
tuxpayer some idea of the 
wonderful water supply 
system his money has 
bought Undoubtedly the 
most spectacular features 
will be the two mammoth 
Ashokan, 


water may be 


aerators, one at 
where the 
purified before entering the 

aqueduct, and the other at Ke 
before 


may be purified again 


latter aerator will undoubtedly 


attention than the forme 
owing to its proximity to 
the city Visitors will find 
it well worth their while to 
make the trip to this spot 
where the great aerator is 
operation 

park setting, laid 
out by a landseape archi 
tect, is the enormous basin 
covering three acres, and 
measuring 460 feet in 
length by 240 in width at 
the widest part. The floo 
of this studded 


with nozzles 


basin is 
arranged in 
1.600 noz 


rows. There are 


zles altogether, and when 
the aerator is in full op 
eration each will spout a 
jet of water from fifteen to 
The 
issue in fan 


twenty feet high 
water will 
shaped, whirling fountains, 
which, owing to the close 
spacing of the nozzles, will 
intersect and break up the 
water into a mass of spray. 
Along the edges of the 
basin and at the ends of 
the rows of nozzles, there 
are groups of nozzles, some 
arranged to project a taller 
fountain than others, and 
all being designed to pro 
duce a very artistic effect 
As the sun-light strikes the 
spray from these hundreds 
of fountains, it will be 


broken up into rainbows. 
iy breaking up the water 
into spray, it will be 
brought into intimate econ 
tact with the air, which 
Will thus oxidize some 
Aera- 
particularly 
heeded in the fall 
wate! 


of its impurities. 
tion vill be 
when 
standing in lakes, is 
liable to 
Pleasant taste, 
microscopic vegetable 


acquire an un 


due to 


‘nsico, where the water 

















The Kensico aerator as it will look when aerating the water of the Catskill aqueduct. 
growths. The one drawback to this spectacular feature 
of the aqueduct will be the odor extracted from the 
noted in the 


The 
more 


entering the city. 


come in for far water by the air. This may be plainly 


through the outlet stot 

















An oil vessel moored outside the bar at Tuxpam and filling its tanks from a submarine pipe. 
insert shows the land end of the pipe and the pumping station. 


The 


The experimental aerator at the Rye outlet of the Kensico reservoir. 


small experimental aerator 
now in service just below 
the Rye dike of the reser 
voir. A photograph of this 
aerator is reproduced here 
with. 

One of the 


shows how the large aera 


tor will look when the 
water is turned on. An 
other is a photograph of 
the basin as it now jook 
showing the rows of hoz 
zies and the broad = slot 
covered with an iron grat 
ing, that runs down the 
middle of the 


which the 


basin, and 
through water 
will pour into the aque 
duct. The water in the 
basin will be very shallow, 
as it will pour off guickly 


The aerator at Ashokan ts 


almost identical in design and construction with that at 


Kensico, and requires ho separate description 


The Shipment of Petro- 
leum at Sea by Sub- 
marine Pipes 
N\ EXICO appears des 
4 tined to become the 
world’s principal seurce ef 
Rich oil fields 
near the Gulf of 


petroleum. 
situated 
Mexico, have been worked 
for several years, although 
the transportation, and es 
pecially the shipment of 
the oil, present great diffi 
culties, due chiefly to the 
defective organization and 
equipment of the ports 
The principal perts of 
this coast are Tampico, 
Vera 
Mexico. 
shipped at Tampico, but a 


Cruz, and Puerto 
Most of the oil is 
considerable and steadily 
increasing quantity is ex 
Tuxpam, the 


ported from 


point of the const 


field of 


nearest 
to the oil Potrero 
de! Liane 


sesses neither shipping fa 


Tuxpam Dos 


cilities nor a breakwater 
yesseis Can 


Moreover a 


inside which 
find shelter. 
bar like that of Casablanca 
sometimes prevents vesse!s 
from entering ot 
the harbor for several days 
The 
erates the wells of Potrero 


company that op 


del Llano has adopted an 


ingenious device for oy 


coming these obsta 
the shipment It 
has laid submarine i 


hich, starting from the 
shore, cross the bar and 
terminat flexible pipe 
supported buoys The 


oil is foreed through the 


pipes by pumps placed in a 


building near the shore 
The first installation 


(Concluded om page 429.) 
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Simple Patent Law : 


Inventions New and Interesting 


Notes on Trademarks 


Patent Office News: 








A Propeller-driven Unicycle 


, peculiar motor vehicle shown in the accompany 


ing engraving claims a speed of 70 miles an hour, 


made in St. Louis, where it was built and tried out. 
rhe device is driven by an air propeller, which is oper 


ated by means of a gasoline engine. The 


deep and 10 inches in diameter, with the source of light 
in the focus, only 33 per cent of the light is effective 
on the reflector, practically all of which is concentrated 
into the road beam. Sixty-seven per cent of the light 
from the source is available and used immediately in 


Table Syrup from Apples 
HE head of the fruit and vegetable utilization lab- 
oratory of the Department of Agriculture has, it is 
reported, applied for a public service patent covering 
the making of a new form of table syrup from apple 
juice. By this patent, the result of exten- 
sive experiments, the discovery, which the 





big single wheel has a diameter of 81 
inches, and is of aluminium, with a solid 
rubber tire The rider sits on a saddle 
within the big wheel, and the frame which 
supports him, as well as the motor, pro- 
peller, gasoline, and oil tanks, etc., is sus- 
pended so that the whee! revolves about it, 
same upright 


leaving the frame in the 


position all the time. This is achieved by 
a system of fiber bearings in contact with 
the inner rim of the unicycle. Two rollers 
and a pair of skids are located at the sides 
of the big wheel, and their purpose is to 
keep it erect while at rest. When travel- 
ing, the device balances like a hoop, of 
course, and these latera! 


lifted off the ground 


supports are 
No stranger sight 


can be imagined than this exaggerated 


hoop, bearing down the road at racing 


spe dl. 


Electrical Music 
— CAHILL, a well known 


Washington inventor, in patent 1,107,- 








specialists believe will be of great value 
to all apple growers as a means of utiliz- 
ing their culls and excess apples, will be- 
come the common property of any cider 
mill in the United States which wishes to 
manufacture and sell the product. 

The new syrup, one gallon of which is 
made from seven gallons of ordinary cider, 
is said to be of an attractive color, and, 
sterilized and sealed, will keep indefinitely, 
and is claimed will keep under household 
conditions as well as other syrups. Its 
flavor is described as similar to the taste 
of the syrupy substance which exudes 
from a baked apple. 

A cider mill in the Hood River Valley, 
Oregon, will this fa!l undertake to manu- 
facture and test on the retail market 1,000 
gallons of concentrated cider, which will 
represent 5,000 gallons of ordinary apple 
cider with only the water removed. 


Destruction of Private Papers and 
Checks 








261, assigned to Ellis Spear and others, 


trustees, provides for producing music 
electrically and for distributing music elec- 
trically from one generating place or central station to 
many receiving points so that persons at their respective 
homes can hear and enjoy music produced at a central 


station 


Non-glaring Headlight 


-’ LARE has been defined as a misplaced light; and 

EZ blinding and glare effects from headlights are due 
entirely to improperly designed reflectors and unsatis- 
Carl and 
Albert Matisse of New York have recently patented a 


factory combinations of lamps and reflectors. 


sphero-paraboloid reflector which is shallow and which 
concentrates a beam of light within a small angle, but 
illuminates a wide area in front and extends well out 
to the sides of 


A unicycle driven by an aeroplane propeller. 


front and to each side of the reflector, whereby a wide 
area of illumination in front and extending well out to 
the sides is obtained. This light is vital for crossings 
and turns. For perfect adjustment of the source of 
light in the focus of the reflector, the source is mounted 
adjustably in the axis of the reflector. When utilizing 
the reflectors for automobile headlights, the source of 
light is mounted not only adjustably to the axis, but to 
be thrown out of the axis, whereby the beam of light 
may be directed upon the roadway within a hundred 
feet of the car. 


War and Patents in England.—One of the results 
of the war has been a very marked decrease in the 
number of patent applications filed in the British Pat- 


Y VERY concern must find some method 

| ae. disposing of its accumulation of pri- 

vate or confidential papers which have outlived their 
usefulness. 

Many cumbersome methods have been devised and in 
some cases it is necessary for the treasurer of a com- 
pany to have old voucher records carried to the furnace 
room, and he be obliged to stand by until the records 
are destroyed. 

A large number of firms have adopted schedules, and 
they destroy vouchers five, six, or seven years old. Pri- 
vate correspondence has a limit of usefulness, as have 
orders, requisitions, etc. 

There has now been provided for the treasurer's office 
a “macerating machine,” which can be operated by hand 
or motor power. In operation the papers to be de- 
stroyed are fed into the machine from a table located 
at the top; upon 
entering a recep- 





the reflector, and 
which is devoid 
of glaring effect. 
The reflector is 
ground from spe- 
elal glass into a 
Concavo-con Vv e@ xX 
lens (see Fiz. 1) 


The convex-para 





THIS BEAM OF LIGHT, OVER 
64,000 CANDLE - POWER, CONFINED 
WITHIN AN ANGLE OF 5 DEGREES 











@4,000 GANDLE -POWER 


ALL USEFUL LIGHT OVER 50 FEETOF 
ROAD AT 600 FEET FROM CAR. 


tacle the papers 
come in contact 
with circular 
knives made of 
tool steel. 








boloidal surface 
is silvered, in 
airtight contact 
therewith, and 
re-enforced with 


electro-plating of 


nee 


copper, and fur- 
ther protected by 
a non-corrosive, 
heat 
paint The ex- 


resisting 


pose d concave 
spherical glass 
surface cannot 


Vp A Af, 
AA Af 


Af 
Of, 


Af 
L, 





(74 . 
t,o 432 After passing 
Za —___— f the rotary knives 
. - SSS = = i __$8,000 cP 
<fo) “a - aaron | ee the fragments 
- WA ~ a 4 
o4 132 ROAD ' falling by gravity 
” through a trough 
into a box or 
Fic. 2 Distribution of light from an automobile headlight fitted with a lens reflector other receptacle, 


are destroyed be- 
yond all means 
of identification. 

This method 
will no doubt 
find great favor 
' with all business 
THIS LIGHT USEFUL 


—_———_—_—_ OVER 22 FEET OF WIDTH . 
OF ROAD is necessary to 


houses where it 








tarnish, and is 
easily kept clean 





without danger 


of injuring the Fic. 1 rhe lens reflector 
in section 


reflecting sur 
face, which 





destroy papers in 
’ any quantity, as 








UNNECESSARY _ 
"BRIGHTNESS 


Fic. 3 Distribution of light from an automobile headlight fitted with the ordinary 


metal reflector. 


the work can be 
done in the ac- 
counting — offices 
without loss of 
time by the ex- 








makes the reflec 
tor substantially 
everlasting. The 
reflector confines the light reaching it, from a light 
source in the focus of the reflector, within a small 
angle of three degrees. Fig. 2 shows the result of a 
test by the Electric Testing Laboratories, New York, 
comparing the Uluminating of this glass lens reflector 
with a metal one shown in Fig. 3 

The width of roadway covered by the light beam 
from the lens reflector is 10% feet at 200 feet, and 31 
feet at 600 feet. The lens reflector being only 3% inches 





Illumination of a lens-reflector headlight compared with that of a metal reflector. 


ent Office. While the average number filed daily had 
previously been about a hundred, during the entire 
week ending October 3rd only 250 were presented. A 
considerable portion of this decrease is attributable to 
lack of money, but the number of men who have gone 
to the front, and whose attention is occupied in other 
directions, will account for many. Then again a great 
many applications came from foreigners, and these 
sources have been entirely interrupted. 


ecutives. 


Adapting the 
Phonograph for Different Records.—Walter H. Miller 
of Orange, N. J., in patent No. 1,108,208, adapts a phono- 
graph for use with various kinds of records, such 
for instance as those in which the groove is laterally 
undulating, and those in which the undulations are 
vertical, by supplying a plurality of reproducers, any 
one of which may be conveniently brought into opera- 
tive position and in communication with the interior 
of the sound conveyor. 


oe 








ie 0. 








November 21, 1914 


LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 

All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. etc. 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY. NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


Classified Advertisements 


Advertising in this column is 75 cents a line. No 

than four nor more than 12lines accepted. Count 

seven words to the line. All orders must be accom- 
Danied by a remittance. 














AGENTS WANTED 


AGENTS. 500% Profit, Free Sample Gold and 
Silver Sign Letters. for store fronts and office win- 
dows. Any one can put on. Big demand every- 

where. rite today for liberal offer to agents. 
Metallic Letter Co., 438 N. Clark St., Chicago, U.S.A. 


BUSINESS OPPORTUNITIES 
Wanted, to buy outright or on royalty, patented 
article to be made in wood line, such as go carts, 
baby carriages, etc. For particulars address Geo. 
E. Yager, 119 North 15th Street. Omaha, Neb. 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. ie can positively show 
you by mail how toincrease your salary. Prospec- 
tus free. Page-Davis Co., Dept. 89. Chicago, II. 


PATENTS FOR SALE 


FOR SALE, Patent on “‘Case Cartridge,”’ useful 
as sheet music holder or drawing case. Must 
colored like a rifle cartridge, ferrule inch handles 


white color. John Jorg, Camp 4, El Portal, Cal. 


TRY-SQUARE, COMBINATION-TOOL, seven 
toolsgin one. Patent No. 1,107,276, August 18th, 
1914. For full particulars address H. P. F., Box 
773, New York. 
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“I would strongly rec- 
ommen@ the Fits-U 
Eyeglass, madam. = 






It is certainly the most becomiuy 
an@ also the easiest to adjust cor- 
rectly. You scarcely notice the 
pressure, yet the lenses are always 
held firmly in the right position. 
We have found the Fits-U by far 
the most satisfactory finger-piece 
mounting. It gives the security 
of spectacles with an infinitely 
more becoming effect.’ 

Ask your ocu- 

list, optometrist 

or optician—he 

























. knows. 
= | AMERICAN 
SS] OPTICAL CO. 
Southbridge, 
= Mass. 


Largest Manufac- 

turers of Spectacles, 

. Eyeglasses 
fr] and Lenses in 


the World. 























|foe. We trust his life has been saved, for 
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The Naval Fights in the Pacific and | 
Indian Qceans 


(Concluded from page 421.) 
“Emden” was coaling off Rangoon. A 
few days later she captured, took her 
coal aboard, and sank the “City of Win- 
chester.” A month later she turned up in 
the Bay of Bengal and captured and sank 
six vessels of from 3,400 to 7,600 tons. 
Then, after the lapse of another week, she 
was off Madras, where she dropped a few | 
shells into the shipping of the harbor and | 
bombarded and fired the oil tanks. At the) 
end of September she captured four more | 
vessels and sank them, using a fifth vessel 
as a ship for the prisoners. By this time sev-| 
eral British cruisers had been sent in pur- | 
suit, but although they frequently caught 
sight of her, and captured her colliers and 
transports, she escaped them. ‘Toward the 
close of October she carried through suc-)| 
cessfully a daring feat at Penang on) 
Malacea Straits. Rigging up a fourth 
smokestack, and flying the Japanese flag, 
she steamed slowly, unchallenged, past the 
guns of the British fort, torpedoed the 
Russian cruiser “Jemtchug” and a French 
and escaped unharmed. 
after destroying between 25 and 
Xmden” was caught by ‘the 
fast Australian scout-cruiser “Sydney,” 
sister ship to the “Chatham” and her 
class, and after a running fight, in 
which she lost two of her smokestacks 
and was set on fire, the “Emden” was driv- 
en ashore and burned. 

The cruise of this vessel, her pluck, and 
her chivalrous treatment of the captured 
crews, have won for her the admiration of 
her enemies. In speaking of her destruc- 
tion, the London Times said: 

“We rejoice that the cruiser ‘Emden’ 
has been destroyed at last, but we salute 
Capt. von Miiller as a brave and chivalrous 





destroyer, 
Finally, 
30 ships, the “ 
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if he came to London he would receive a 
generous welcome. 

“Our maritime race knows how to ‘ad-! 
mire a daring and resourceful seaman, and! 
there are few episodes of modern ‘naval! 
history more remarkable than the me- | 
teoric career of the little ‘Emden.’ ” 

The “Koenigsberg” was reported about 
the same time as having been caught by 
the “Chatham” in a small inlet on the 
German East African coast in water too 
shallow for the “Chatham.” A collier was 
sunk at the entrance, and the depredations 
of this ship were thus brought to an end. 


The Shipment of Petroleum at Sea 


(Concluded from page 427.) 


consisted of two 6-inch pipes, of which one 
extended 3,600 feet and the other 5,150 
feet from the shore. These pipes were 
laid by means of lighters. This method 
proved to be laborious and objectionable, 
as it caused some of the joints to leak. 
The newer pipes were laid by the follow- 
ing method: A runway, formed of heavy 
planking, with lateral rails or 
flanges, was constructed on shore, 
line of prolongation of the submarine pipe 
and at the level of high water. The sec- | 
tions of the pipe were assembled on the} 
which was as long as the whole 


guide 
in the 


runway, 
pipe. When the sections had been joined 
the pipe was lifted and laid on carriages, | 
vlaced 40 feet apart, each of which was | 
mounted on a single wheel, nearly as wide | 
Before immersion the ,pipe | 
canvas, 





as the runway. 
was covered with 
coated with hot tar. 

The pipe was drawn into the Water by 
a vessel which approached within 1,600 
feet of the shore and was attached to the 
pipe by a steel cable. When the subma- 
rine pipe was in position a diver attached 
to its outer end a flexible pipe compesed 
of six sections, each twenty feet long, and 
fastened the end of the flexible pipe to a 
buoy. As the depth of water is only 438 
feet, the length of the flexible pipe, 120 
feet, is sufficient to allow its end to be 
brought on board a vessel without caus- 
ing excessive tension. When the oil ves- 
sel is ready to fill its tanks it displays a 
signal to which the pumping station re- 
sponds by starting its pumps. Six subma- 
rine pipes are now in use and two addi- 
tional ones will soon be laid.—La Science 
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equipment will pay for itself quickly. 


Send for af. Get 


‘plants in principal 





To show you the wonderful possibilities this 
process presents and what other manufac- 


ing just how these enormous savings are 

This book is full of meat for every one .interested 
in the manufacture or repair of metal parts. 

If you are now using the process you should by all means 

know the advantages of using 


Dissolved Acetylene 


Prest-O-Lite Acetylene Service furnishes the highest grade 
of Dissolved Acetylene in portable ecylinders, used as con- 
veniently as you use cylinders of oxygen. 
initial outlay and heavy depreciation, trouble and incon- 
venience of making crude Acetylene in carbide generators. 
Besides, Prest-O-Lite Dissolved Acetylene is perfectly dried, 
cleaned and purified—makes better welds and is more 


Prest-O-Lite Dissolved Acetylene makes any good apparatus more efficieni, simple and portable. 
We furnish a thoroughly high grade welder for $60. 
If you'use Acetylene for any purpose, write for our proposition on Prest-O-Lite Service. 


A Highly Profitable Business of Your Own 


Cup Aneinanets work offers a wonderful opportunity to enterprising men, owing to ‘the 
immense and growing demand for this kind of work. This business is highly profitable. 
f Send for details. 


You may have a problem at present that our free book will simplify. 


The Prest-O-Lite Co., Inc., INDIANAPOLIS. IND. 


5S direct factory branches and charging 


Let us send 
this Free Book 
on Oxy-Acetylene 
Welding and Cutting 


Some place in the manufacture 
or repair of every metal product, 
Oxy-Acetylene Welding or Cut- 
ting can be used with great profit. 


doing, we've collected data show- 
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Special equipment for metal cutting at extra cost. 
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the data— NOW. 
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£»” Say, Fellows! 
Think -of building a .coal hoist ! 


a real, solid steel coal hoist, mind 
you—that really works, lifts and 
earries just like the big conveyors on 
the great shipping docks. And you 
ean build bridges, elevators, ete. 
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_MODEL BUILDER. 


The American Model Builder contains all 
| main mechanical parts used in modern engin- 
eering—gears, pinions, pulleys, beams, girders, 
angle irons, sprockets, bolts nuts, etc.—all 
spring-tempered, nickel-plated steel, with real 
solid brass gears, onl case-hardened set 
screws that prevent the wheels from slipping 
on the axles. 
Write for Dandy Free Book 
* “The Story of Steel,” which shows dozens of 
new models and tells all about the American 
Mode! Builder. 





sizes, 50¢ up, at Sporting Goods, Toy 
anc eee sto be every where. 


The American Mechanical Toy Co. 
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- Hella Boys! ~ 


MAKE LOTS Fun? i should say so 
OF TOYS Boys never tire of build 
ing big, life-like stee! 

models with the Erector 

bridges, 
boats, acro 
derricks, 











battle-ships, torpedo 
pianes, elevators, 
wagons, etc. And 


with the electric motor you 





can ron many of the models 





build over 
300 models 

-some 21 feet long, some 8 feet 
high. And they will be exactly 
like real .steel construction. This 
is because I made the Erector gir- 
ders with turned-over, close-lapping 
edges. 


ERECTOR 


The Toy with Girders Like Stractural Steel 


It’s the finest of all Christmas gifts 
for boys. Your boy can build 
easily and quickly—he doesn’t get 
discouraged. ‘The models are stiff 
and strong and won’t wobble. 
Mysto Electric Motor comes, with- 
out extra charge, in all sets over $3. 


Toy dealers sell the Erector. Eight 
sizes, $1 to $25. 


WRITE FOR FREE BOOK 


It’s printed in colors and filled with 
pictures of models. Send dealer’s narge 
and I'll also mail free copy of my boys" 
magazine, Tips, explaining prize 
offer for new models. Write me today. 


A. C. GILBERT, Pres. 


THE MYSTO MFG. CO. 
73 Foote Street New Haven, Conn. 
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If City Wires = 
Were Carried 
Overhead 


in Underground 
Cable 


This progress in economy, as well 


SCIENTIFIC AMERICAN 


How the Public Profits 
By Telephone Improvements 


Here is a big fact in the telephone progress of this country: 


Hand in hand with inventions 
and developments which have im- 
proved the service many fold have 
come operating economies that 
have greatly cut its cost. 


To appreciate these betterments 
and their resulting economies, con- 
sider a few examples: 


Your present telephone instru- 
ment had seventy-two ancestors; it 
is better and cheaper than any of 
them. 


Time was when a switchboard 
required a room full of boys to 
handle the calls of a few hundred 
subscribers. Today, two or three 
girls will serve a greater number 
without confusion and very much 
more promptly. 


A three-inch underground cable 
now carries as many as eight hun- 
dred wires. If strung in the old 
way, these would require four sets 
of poles, each with twenty cross 
arms—a congestion utterly prohibi- 
tive in city streets. 


These are some of the familiar 
improvements. They have saved 
tens of millions of dollars. 


But those which have had the most 
radical effect, resulting in the largest 
economies and putting the tele- 
phone within everyone's reach, are 
too technical to describe here. 
And their value can no more be 
estimated than can the value of the 
invention of the automobile. 


as in service, has given the United 


States the Bell System with about ten times as many telephones, propor- 
tionate to the population, as in all Europe. 


One Policy 





One System 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Universal Service 
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With ordinary cheap kerosene develops | horse- 
power Strongest. simplest engine mace Runs 
either way; reversible while running Starts 
without cranking Forre-feed viler. patent 
throttle giving Three Engines in One 


* erand epecial din nt prices 
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ROTARY PUMPS AND ENGINES 
Their Origin and Development 


Aa important senes of papers giving & hustoncal resume of 
the rotary pump and engine from 1588 and illustrated with 





dest drewmgs thow the construction of various forms of 
pumps and engmes. "Se illustrations. Contained in Su 
ments 1109, 1110, 1111. Price 10 cents each, For by} 
Munn & Co., lag., and all newsdealers. 
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===) Building? 
Get This Free Book 


It tells all about the prop- 
er method of finishing floors 
and interior woodwork, and 
improving furniture A big 
help in beautifying the home 
—new or ok 


Johnson’s Wood Dye 


Comes in 17 harmonious shades. Makes 
cheap, soft woods as artistic as hard woods. 

If you are building, tell us what woods you 
contemplate using for floors and interior trim, 
and the shades in which you are most interest- 
ed, and we will finish panels of these woods for 
you, showing what beautiful and durable ef- 
fects may be inexpensively obtained by the use 
of Johnson's Artistic Wood Finishes. We will 
send you these panels and the 25c book, edition 
S.A. 11, Free and Postpaid without obligating 
you in the slightest—this is part of our service 
to builders. 


S. C. Johnson & Son, Racine, Wis. 
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Electric Lighting 
for Automobiles 


An inexpenstve, thoroughly effi- 
cient generator for motor car 
and motor boat lighting and bat- 
tery charging, Ask for interest- 
ing booklet which describes it. 
The H 


Cabot Co, 
Chicago, [1]. Brookline, Mass. 











Wirelessly-controlled Beacons 
(Concluded from page 425.) 
being removed to show the apparatus ar- 
ranged on three shelves (Fig. 2.) 
Connection to the receiving aerial is 
made through the insulator seen project- 
ing on the right. The received signals 
pass to the “jigger” primary and thence 
to earth through a_ terminal passing 
through the wall. The “jigger” secondary 
goes to the actual detector—a special form 


of coherer seen on the right of the top | fs 


shelf. This detector actuates a_ special 
relay (0b) on the left of the top shelf, which 


is so constructed that, although very sensi- 


ment under all kinds of temperature con- 
ditions. This is further by | 
the provision of counter-balancing springs. | 
This relay is seen on the right of Fig. 3. 


end insured 


The ‘“‘Synchronizers”’ 
Part. 

On the left of this figure is seen one of 
the two “synchronizers,” which form an 
essential part of the apparatus, rendering 
it perfectly from the two great 
troubles of ”—atmospheries and 
“interference” from powerful signals from 


” 


immune 
“wireless 


passing ships—and enabling the same ap- 
paratus to perform two distinct functions 

turning “on” the gas valve and turning 
it “off.” 

Each 
of the 
valve described above, 
synchronizer actuated it 
energizes the one magnet the 
which remains fully open until the 
second synchronizer, actuated by the same 
the and 
closes the valve. A clockwork mechanism 
which runs for six months with one wind- 
ing is included, and performs a useful and 
function. Every ten minutes it 
operates a hammer that strikes 
sharp blow which jars the relay contacts, 
which might | 


synchronizer is connected to one 
electro-magnets of the 
so that when 
by the 
and 


two gas 
one 
is relay 
opens 

valve, 
second magnet 


relay, energizes 


necessary 
small a 


gets rid of any “stickiness” 
develop after several months, either in the 
pivots or at the contacts themselves, and 
at the same time 
rent to pass through the decoherer. 

shelf contains in Fig. 2 the 
which provides the 


causes a momentary cur- 


The lower 
battery of dry 
driving power for the whole receiving ap- 
A small four-fold aerial, support- 
14 feet high, 
apparatus. 


cells 


paratus., 
ed from a 
pletes the receiving 


mast about com- 


The Transmitting Apparatus. 

The transmitting apparatus, installed on 
shore and under the 
guarils, is simplicity itself. 
such as 4-mile communication, 
consists of 10-inch off 
cumulators, a transmitting jigger and con- 
denser and the transmitting 
izers” corresponding to thosé of the re- 
ceiving set. For the 
same apparatus will serve, provided great- 
er aerial height failing this 
a small alternator provides the additional 
power required. of the appa- 
ratus just described are now working on 
the Clyde. situated at Roseneath 
Patch, being in the 





charge of the coast 
For short dis- 
it 


tances, 


a coil driven 


“synchron- 
greater distances 
is available; 
sets 


Two 


One 


shown illustration ; 


November 21, 1914 


|selected gallery could be cleared without 
disturbing the workers in the rest of the 
mine. 

In other spheres of usefulness fresh sug- 
gestions present themselves on eveey side. 
Alarm signals for ships in fog, 
small aerial, 


worked on 


a separate and in no way 


}aflecting the ordinary wireless, would in- 


| fallibly 


have 


tive, it has a large movement, and is, | 
| therefore, capable of keeping in adjust- 


Play an Important | bodies of plants and animals. 


| vision,” 
| number 


| ferent sources, 


call the attention of the captain 
of a ship to the presence of another ship 
within a distance of say four miles, in a 
which may deaden the carrying power 
All these form but a frac- 
tion of the possible applications which pre- 
sent themselves for this invaluable devel- 
of wireless control, which should 
beneficent effect on human inter- 
course in many ways. 


of the siren. 


opment 
a 


August Weismann 

(Continued from page 426.) 

The sec- 
was not known to occur, but 
Weismann predicted that it would be 
found to take the place in the forma- 
tion of sperm-cells and in the separation 
of the “polar bodies” during the forma- 
tion of egg cells. This type of division, 
which Weismann called a “reducing di- 
since it resulted in reducing the 
of units in the daughter-nuclei 
to one-half the number present in the 
mother-nucleus, has been found to occur 
in so many cf the plants and animals 
examined that it is now spoken of among 
biologists as the normal process in the 
maturation of sex-cells. Those who dep- 


ond type 


recate the speculations of Weismann 4s 
being “purely speculative’ should give 
these theories the credit of being able 


to predict, which is the test demanded of 
all scientific theories. 

The facts of nuclear division are of 
great importatce in relation to a theory 
of sex, and it was in this connection 
that Weismann chiefly worked them out. 
It was his theory that the function of 
sex was to secure for a species a degree 
of variability through the combination of 
ids (with their determinants) from dif- 
Since the number of these 
would double with each fertilization, 
leading to ever greater complexity of con- 
stitution, he was led to the theory of the 
linear arrangement of ids in the chromo- 
somes, with the reduction of the number 
before fertilization, and a restoration of 
the number by the fusion of the two 
germ-cells. While the later study of 
the mechanism of the nucleus has 
borne out Weismann’s theory at every 
point, his views on the causes of varia- 
tion have not been supported by experi- 
ments. The application of mathematical 
methods to the study of variation has 
brought out the fact that the range of 
variation is as great among animals or 
plants that are produced without egg- 
fertilization, as among those in which 
“amphimixis” or the fusion of germ- 
plasm from two individuals does take 


| place. 


and is operated from the coast guard sta-| 


The other station is ¢ 
Fort Matilda. Other are to in- 
stalled shortly, and the field opened for 
the application of this particular form of 
wireless control is so large that the com- 
greater 


tion at Gourock. 


sets be 


pany is busy designing sets for 
distances. 
System Widely Applicable. 
The article in the Wireless World, 
lished by the Marconi Press Agency, 
the details here given were 
tained, makes the following suggestions: 
Putting aside for the present those appli- 
eations which may be classed under the 
heading of “warfare” and keeping to those 
which deal with the preservation of life, 
to promote 


pub- 
from 


whom ob- 


it is suggested that in order 


safety in mines, a small box, which could | 
be carried by the miners as they pro- 
gressed into otit-of-the-way cuttings, in 


combination with a few feet of insulated 
wire, as aerial, would keep them in con- 
stant touch with the surface; so that, if 
the master alarm at the pit head were set 
going, the alarm would reach every part 
of the mine at once; or, if desired, any 


at | 


Weismann’s theory of heredity is a 
part of the theory of the continuity of 
the germ-plasm, and of the constitution 
of the same. The germ-plasm is made up 
of biophores, self-propagating vital units, 
united into determinants. When a fer- 
tilized egg-cell begins to segment into 
cells that are to form a new individual, 
some of the germ-plasm is set aside tc 
become later germ material of succeed- 
ing generations. Identifying the chromo- 
somes with the idants, or chains of ids, 
makes the chromosomes the bearers of 
hereditary qualities. The same conclu- 
sions were reached at about the same 
time and independently, as a result of 
direct studies, by the botanist Edouard 
Strasburger and the zoélogist Oscar Hert- 
wig. According to this theory there can 
be no “transmission of acquired charac- 
ters,” because there is no mechanism by 
which the effects of environment, of mu- 
tilations or of uses and disuse, can in- 
fluence the germ plasm in a way that 
will change the determinants so that they 
shall determine development in the fol- 
lowing generations corresponding to the 
parental modifications. On the other 
hand this theory does explain not only 
the fact of the reappearance of charac- 
ters in parents and offspring, but also 
the fact of diversity; since the combina- 
tion of ids is never the same in any two 
germ-cells. This theory is also in har- 
mony with the recent discoveries in the 
laws of heredity based on experimental 
methods. 

Weismann was a firm believer in the 
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Darwinian doctrine of evolution through 
natural selection, although he was ready 
to acknowledge that the theory, as Dar- 
win left it, was far from adequate. In 
fact his whole life work may be consid- 
ered an attempt to strengthen the weak 
points in Darwin’s theory. The one 
point that seemed to him the weakest was 
the question of the origin of variations in | 
just those directions that secure evolu- 
tion in some definite line. He rejected 
the idea that there was something innate 
in living matter that compelled evolu-| 
tion along some certain lines rather than 
along others. His explanation rested on 
an extension of the principle of selection 
to the units that make up the germ-plasm. 
The theory of germinal selection sup- 
poses that the vigor and development of 
the ids depend upon the conditions of 
their growth, and that as there is com- 
petition among these units, the survivors 
will determine not only the character of 
the individuals that are to develop from 
the germ-plasm, but also the character of 
the germ-plasm of the succeeding gener- 
ations. In other words, natural selection, 
by determining which individuals are to 
survive and leave progeny, also de- 
termines the character of the germ-plasm 
and the direction of variations. This 
theory, first suggested by Weismann in 
his famous reply to Spencer’s essay on the 
inadequacy of natural selection, he con- 
sidered a necessary complement to Dar- 
win’s theory, since only by its means 
could he reconcile the contradiction be- 
tween the assumption of general fitness 
of organisms on the one hand, and the 








assumption of the origin of this fitness | 
from accidental variations on the other. | 
He admitted that primary variatiors 
must have been accidental, but insisted | 
that continued variations must have} 
been directed by some internal mechan 
ism, once selection had begun to act. 
Weismann started his speculation upon 
heredity a firm believer in the principle 
of “epigenesis,” or development under 
the influence of external conditions, as 
against the older, discredited theory of 
“Preformation,” or the development of 
parts already existing in the ovum, but 
as his system of thought expanded he 
found himself obliged to reject the gen- 
erally accepted epigenetic view and to 
work out a n@wW phase of preforma- 
tionism. The determinants of Weis- 
mann’s system, although not actual mini- 
atures of the parts of the organism, he 
nevertheless considered as representatii 
units which are present in the fertilized 
egg from the very first, and which are 
transmitted to the offspring as stable 
units. But in applying the theory of de- 
terminants to the facts of regeneration, 
or the regrowth of lost parts, he found 
that he met the same difficulties as were 
opposed to Darwin’s Gemmules. If, for 
example, it is the determinants in the 
cells of the iobster’s claw that determine 
the development and size of that claw, 
how can the cells of the neighboring or- 
gans proliferate into a new claw when 
the old claw is removed? If the explana- 
tion of the facts is removed to the gen- 
eral properties of the lobster’s proto- 
plasm, the location of the injury, etc., 
then there is an abandonment of the de- 











terminants as the specific agents in claw- | |i 


making. If on the other hand we resort, | 
as did Darwin with his gemmules, to 
Weismann’s “accessory determinants’’- 
that is, inactive claw-determinants lying 
dormant in the neighboring cells and be- | 
coming active only under the stimulus of 
the local injury—then there is an aban- 
donment of the specificity of the determin- 
ants and a sliding back into epigenesis. 
The determinant theory has the same 
difficulties to meet in the case of a seg- 
menting egg which, when broken into its 
two or four or eight, or even more, sev- 
eral cells, will develop a perfect indi- 
vidual from each of the cells. According 
to the theory, the development of the in- 
dividual is a process of differentiating di- 
visions of the germ-plasm, in the course 
of which representative particles or 
primary constituents are distributed ‘to 
make up the various parts of the ‘or- 
ganism. According to the facts, a small 


leaf, or of a willow stem, or of a piece of 
a hydra, may develop int6 a complete in- 
dividual; or, as in the cases cited, a 
single cell, not itself a germ cell, may de- 
velop into a complete individual. What- 
ever of truth there is in the concept of 
preformation has not yet been so formu- 
lated as to satisfy the rigid demands of 
the scientist, 
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} concerning the Armies 
of all the countries en- 
gaged, their compara- 
tive strength, arma- 
ment, signal and tele- 
graph service, medical 
and ambulance service, 
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The comparative size 
and strength of the 
Navies of the Triple 
Entente and the Dual 
Alliance -— illustrations 
of all the types of bat- 
tleships, cruisers, torpe- 
do boats, etc., of each 
Navy, together with a 
description of their 
guns, calibre, weight, 
velocity, etc. —— aero- 
planes and dirigibles of 
each nation. Illustrated 
by 110 photographs 
and War Map in four 
colors. 


War Issues Nos. | and 2, to- 
gether with War Issue No. 
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3, will give one full and ac- 
curate data concerning this 
great War and the Armies 
and Navies 
Every article is written by 
an expert and authority. 


engaged. 


Each number of the Scien- 
tific American, from now 
until the end of the War, 
will contain authoritative illustrated articles on the War and 
the progress of the contending Armies and Navies. 


HERE IS AN EXCEPTIONAL OFFER 


The three great War Numbers (price 25 cents each) and the 
Scientific American for four months (16 numbers), all for $1.60 














This is a trial subscription offer made especially for those who want to obtain scien- 
tific, authoritative and accurate information from week to week 
regarding this, the greatest War of all time. 


CLIP AND FILL IN THE COUPON AT ONCE 
Enclosed find $1.00 


—send it to us, together with $1.00, money or postal order, send me “Scientific 
and we will send you copies of the War Issues Nos. 1, woce conimpacing oun 


rent issue and copies of 


Munn & Co 


Lue 
361 Broadway 
New York 


2 and 3, and begin your subscription immediately. War issues Nos. }, 2, acd 3. 
DO THIS NOW. YOU WILL WANT 
TO PRESERVE THESE NUMBERS op agedaahas 

Se £60064 5860006800008 


OF THE SCIENTIFIC AMERICAN. / 


MUNN & COMPANY, Inc. = *-° 
361 Broadway = New York City “ suie......... i scisiitiboiecs 


TU PEC CEE COC CCC eee eee Cee eee eS 





DopGce GROTHERS 


MOTOR CAR 


It Speaks for Itself 


UNIT POWER PLANT—Cone 
Clutch 


MOTOR—Four-cylinder, cast en 
bloc. 37-inch bore by 4'4-inch 
stroke, 30-35 H.P. Water Cooled. 
Centrifugal Pump. 


RADIATOR—Tubular Type. 


STARTER GENERATOR— 
Single unit. 12-volt, 40-amp. 
Battery. 


HIGH-TENSION MAGNETO— 
Waterproof. 


LUBRICATION— Splash and 


torce feed. 


GASOLINE SYSTEM—Pressure 
feed. 15-gallon tank hung on 
rear. 


REAR AXLE—Full-floating. 
Removable cover plate to give 
access to differential. 


TRANSMISSION Selective 
sliding gear type—three speeds 
forward and reverse. Vanadium 
steel gears, heat-treated 


TIMKEN BEARINGS thruout, 
including wheels and differential. 


S. R.O. BALL BEARINGS in 
clutch and transmission. 


STEERING GEAR — 17-inch 
wheel. Irreversible nut and 
sector type. 


DRIVE—Left side; center control. 
WHEELBASE—110 inches. 


BODY—Real five-passenger, com- 
fortably upholstered in genuine 
grain leather with deep springs 
and natural hair. 


SPRINGS — All Chrome Vanad- 
ium steel, self lubricating. 


FENDERS—Exceptionally hand- 
some oval design. 


RUNNING BOARDS AND 
FOOT BOARDS—Wood, lino- 
leum covered and aluminum 
bound. 


WHEELS Hickory; demount- 
able rims. 32 by 34 inches. 


TIRES—Straight side type—Non- 
skid rear. 


WINDSHIELD Rain vision, 
clear vision and ventilating. 


TOP—One-man type, Mohair 
cover with jiffy curtains and 
boot. 


LIGHTS— Electric; head (with 
dimmers and automatic focusing 
device), tail and dash. 


INSTRUMENT BOARD-—Carries 
full equipment of oil pressure 
gauge, gasoline pressure gauge 
and pump, battery gauge, 
switches and speedometer 
Speedometer driven from trans- 
mission, 


EQUIPMENT— 
Electric Horn. Robe Rail 
License Brackets. Foot Rail. 
Tools. Demountable rim 
mounted on rear. 


SHIPPING WEIGHT 
Approximately 2200 Ibs. 


PRICE— $785, F. O. B. Detroit. 


DoonGceE BROTHERS, DETROIT 
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